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imm] mmttt. 
msmmi^m^mizimLxm&i^tL. tarn 

mmf^^-^yrm^izmi&mim&tiJMt . 
mm 1 mimtwsmm^mtb irvx Lxmi 
mWf^'yrmmwmsLmiiiz-m^^hxnt . 
m 2 mm±izmnmmix\imimmi^m^ 

mm^immLbmmimmitt:. itjie^f^N' 
yrmbmstmm=Fmt $-«iPi$-&TfiM^sxg 

fries 1 <m\mbmi^2<nimm.t ^mimwf^y 
rm) 0 < b iz-oma^mm^^b 
4 J: 0 izrux txme»iii^'^yrm>'J>^^j:< t *> 
(7)m'^mm=Fimm-?>Tnb . 
msm 1 mmibmm2<mimb ^^^^--yy 
Lx^ii-^tm 1 comimbm2(omsimb srm-r-s. 

XUb. 

im^m 3 ] mi mim±i>zii^Pimm<mii\i^<yr 
mmm-txmb. 

mmfi^^^yrm±i,zmi\tmt:im'r&Tmb . 
friem 1 mm. b mmmitmb t:rux ixmi 
mui^^yrmmmjmm^z-m^'^&xmb . 
m2cr)mmit<^. mmni^'^yrmm-thmbm 
iim^^yrmmi-tmbcomzmm.m.mxii 

b. 

wit^i<7)mtmbm^2cr>mtmbi:. mmm^^-^ 
yy-mb-^sd^mm^frntb m[^-t& m izwiMt^ 
xmb. 

mem 1 mm b mm 2 mmb irv^ixm 

tmii^^-^yrmmm2mmizm^'^. ^tnz 
J: 'ommmi^^^yrbmM^m'f^ttbcomx'^wm 
^mm-i>xnb. 

mm 1 mmLmm2mmb ^n9--yy\. 
x^ix.^ti%\<nmmbm2(Tmmbmmhx 
n.b. 

•kmthr') y ywm^(n;mm> 



mm^&w^<mm\izii\.^ixmc^fd^% 1 (rmsk 

mmm2mmmb. 

mbmmmmb-kmwmm-hm'^^^y'mb. 
imm>'^yywyyts:< b %iZ.-om^'<^yr<rmz 

^9mhr'iyvmm^> 

mm 5 ] mi mmikxztmm&m, 1 mv^ 

)^yrmmm-hxub. 

mm 1 m^^^yr^kxzm 1 (rmumM^m.-t 

hXMb. 

lifiem 1 mmbmtm 1 <nmm.mib ^rvx l 
xwsm 1 mi^^ym^mum 1 <Dmt&mizn 
m^it^xub . 

m2mm±<7). mmimw^^yrpmi-^^ 
^mmzmm^mmxamimmim tx . 
m 1 <7)^mm'fmmm^-t^xmb . 
mmimmbmm2mmLbi:. mn^KT) 
mwj'^yrmbmm 1 (o^Mm^fmtb im^-tx 
w^mthxnb. 

mmimmbmm2mmbiruxLxm 
m 1 miiij'iyrm^mm2mmi>z^m^it. 
-enic J: 0 mm 1 mm-<yrbmt?m 1 <^s«3g^ 
mb mx-w. 1 <rymm=Ft:mmhxii^b . 
fr^ 1 mmm/m 2 mmib ^j^^-~yi^ l 
x^it^'ixm\mm.mbm2(r)mmb^m^L. m 
immwi'^^xmb. 

mm\<r)mm±.<r). m2mii^-^yrifi'mthu 
9t<rm^\,zm 2 (mmm.^x\mmmm^m^ 
LX. m2<rymm=Fmt:m^-thxub . 
m 3 mww±\,z«&nmmm 2 mw^ ^yn^m^ 
thxub . 

mm 2 mwf<yru±\;z'm 2 ffmmm^m:t 

hXUb. 

mm3mmbmm2(r>i^i!m^bt:rvxL 
xmm 2 mwf'^yrm^mi.m2(fmmw^\izn 

m^^hx^b. 

mm\cr)m.m\ifbmim3mmb^. mm2<r> 
^mm'mMbmm2mw^^yrMb ^inm^^x 
mmxnb. 

mm\(nn.mwbmm3mmbt:rvxLxm 
m2m\i^f<yrm'kmm 1 wEHJit ssf^-tj, 
-eixtCct 0 Bifies 2 7- 1 Miern 2 o^as^ 
mbmxm2<rmmm=F^mmhxnb . 
mm3mmiJ'<^--yyLxm3<7)mmm 
m-^x^b. 

■kmm-hr^) y vws^mm^^ 



t 
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ffiem 1 <r>wmhm^2(rmMim)i ^mi^h%\ 

msm 1 <7)mM ^^ixmiem 1 mmtm<^m 1 
<7)mizmm^tLf::m2mmm!tb. 
mem2<Dms&m(D. mismi(Dmismbmm<^ 
mizmmtifcm 3 <DEJm t . 

KriEU 1 <rwm t mm s ^msm t ^mfsumth 
m2<Dmi^<yy'mt. 

msm2<^mi^<yrm<^'>^d:< t tzo<o»*>'^yr 

x'm2<D^mm^m^t^mmim.mxiim.^ 
mii)'h^j:hm2(7)^mm^u^t . 

mdMiii^<yrm±izi&mmt:mit&xmt . 
mm 1 mmi.tmimimwb ^ru^^txnm 
mUfi^^yrmmimmtmrnzMM^^^TMb . 
f^2<Dmmitco. mmii^y^yrmm-thm<7)^ 
jinzmmmmximtmmmmin tx . ^mm 
"fmmmixmb. 

mmi(rmm.bmm2<r>mm.b^. mmi^< 
yrmbmii^mm^^^b ^Mi^^-txwmttxm 

b. 

mm 1 mim t Huien 2 <mmib * fnai^tt* 
m-frixrux ix-mmsMW^-^yrumm 
Mm2mmnzm^^^ b b hizm<D-^<Dmmm 
f^^yrmi:m£^9m'mmz^m^-^. ^mzx 0 
wiimw^<yy°m. mn^mrn'mti. mmm2</) 
mmLbmx'^mm'F^m&i-hxmb. 
mtm 1 mm.mm2(Dmm.b if^9-~y'/L 
x^ti^ti^i<nwmb^2<mmbi:mL^iT. 

Ub. 

{m-m&\ m.'&mb. 
mi3i&mm<r>wM^^ii^tv^^tu:i^ 1 (nwm 
mm^2<mm.mb. 

mmm.m<^m^-HHznmLxm^^ti. mtm 
1 <r>wmb^2<Dmmb srSf^-rsm <^f^5^^> 
y^b. 



mmmmbmm 1 mMmx{imm2(rymi 

mim^m<^w^-nnzmMLxm^^fi. mim 
1 cnmmx\m2<n^^bmu^mimib<m 
X'^mm=f-mmtm2<mi/iii^^yrmb. ii^m 
hr^}yvmm.. 

im^9 ] mmsm,cr>r 0 y hiBiiaa«-c-*o 
X. mB^m^^ti^. mm2miii^'^yrmm. 
mbmm 1 <^m&mxm 2 commbmizitm 
^tix\^^ z b ^mitirv y hmm.. 
im^m 1 0 ] m^m8§m<7)ru y hSMmx-h 
oT. wiESifts^w, mm2mi¥^^yrm 
mmb mtm 1 commxam 2 comm b (o^iz-ft 
mtix^^^zbmm-hruyhm^m. 
imm 11] mi mimtizmmmi^^y 
rmmm-ixmb , 

mmn^'^yrm^^zm&mmmthxmb . 
mm 1 mm.bmimmm^b ^rux Lxmi 
Mi/i^^yrm^mmmmi.z^^^hxnb . 
m2mwm±(r>. mimwj^yrm<r)o-h(7i-n<r)m 
w^^yrifi^thm^zmmmLmimmm. 
mmnx. ^mm^fm^mmhxub. 
w^i(^mmsLbmwsii2mmibi. mm-Wf"^ 
yrmbmB^m=f-mbmmh^^ iizimt^ 
xnb. 

mmi<^mm.bm^2(mmLb^rvxLxm 
tim\¥>^yrm^mm2mmz%m'^. -eiit: 
J: ^mi-w><r)mii^<yrbmi^»'mMb(rmx' 
'^wm'f-^mmhxnb. 

mm 1 <r>m'Wm.r/m2mm.b ^f^9--yifL 
x^iimm 1 <7m&mbm2<r>wjmb im^-ttx 

mb. 

immi 2] mi mim(o-mtzm^mmx 
immMmmnLx. ^mm'f^mm?>x 
mb. 

msm 1 <r>mim±:&xm^^mm'^mt±i,zv5Pim 
comu^^yrmm^thxmb . 
mmi^<yrm±izmt&.mttb. miz-^(o±.izm2 
<7)mimbiimthxmb. 
mmimfmbmsm2mimbiruxbxm 
mmw^-^yrm^mim^i.miznm^-^i b mmz 
mimicomi^m. mti^mm'Fm. mmzm^i^^ 
ym<7)-^b comx'^m'i'mm-hxmb . 
mm 1 mmisx/m2(mi*imb t:^^^--y:/L 
x^ix-^timi<m&mbm2<ommbimmhx 
mb. 

i:Mm&rv y hmwmimmm. 
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[00013 

[0002] 

timmizmLcommmm^tifz. \>^mhmm 
^ y^m^j:mmm^mtimi<r>m$i3f^i>zmi-^ 
[00 0 3] -et^tf-ci, El^«|Jtt^f^i&ffl^^s^f^c/^•yr 

zcomi^^yrmm&Tti. mm^j:t'cr)mimi o lo 

^^xv&Pim&<^mt^^y7f^io2. 102. -Srj^^ 
u zmi^'^yrmio2. 102, -coii^iteMttt 
mtrvru^i 03 1. wiz^<^±i,z!S^mLi 0 

4Sra^a, :i<7)^mX'U-y-r]yX^j:iil,zX*)r]yX 

txmi¥^<yrmi 02. 102. -^ffii^awru 
ruy 1 0 3 tmii^-tirs t iii^c^flcAyrsf 1 0 
2. 102, -(Tj^ommimioAtzm^-^i^ 

b izX >Ommmi^m 1 0 1 bmim 1 0 4 i:<?)S-CBS 

[0004] zff^mmiz^mmi-imm-t^iziim 
uc^fm-ch^mim 1 0 1 xti 1 0 4±izmmb 

Lt^OEHB 1 0 1 a . 1 04a$r-?-n-?^tJg^L. C: 

[0005] ^(otiib. ^miis.<^m<r>mmii^m.T 

j^x-mi^j-^yynmmimm^ti^'T^mm-iijm'^x 

[0006] bz6x\ mmm'^^mmm^^mm(D 
tixis*). ^mziimi^mf¥^ffaff)mm^m±i}'^ 

[0007] 



[0008] ^<r>t:)t>^ immm-^^:mwL<on 

- 3 4 3 8 5 5-^ii;tf8^IH^9 - 2 1 4 0 9 0-f i^?8 

*j:K\iZ\mnm:}£<r>'sm=F-^mwLm^-nmz^ 

[0009] t*>L, zfit>ff)-)jmx'f.i. ^mm'f^m. 
m:tst:.>i><r>nwM:m.t^xmb -eiOmMfLrtt^S 

[0010] :^wm±Mm^(r>wmifm-thiz^(.z 

\>'^xm.x'mm.tim< . W'mmn<r)i'^^ ycow, 
ifijik< bixh§^mm:Wtfhzbff}X'% ^rv y 

[00 11] 

iz^ii^ixmmtitzm 1 <^mj^mRr/m2<7)mM 
b. mtmmmmm^iff^^znmLxmm^ti, m 
iBn 1 <7)m^@ b%2 (r>wm b ^w^-^h mj^yr 
Mb. tmmieomimbm£m2ff)mmb<7)miz^ 
mmmt^<yrbmixmik^ix. mmmt^ma^ 
^'^yr<^m'^wm'i-m^t&mmsm.mi!m 
mmii)-t^^j:t^mm^b. i^mti. 
[0012] ±mrv y hmm.mTcr>ljmi,zx 0 

[ 0 0 1 3 ] fip*>. :^m(7)rv ymm.m.-m 
li. mimmi±.mmm(^i^<yrm^mm- 
^xnb. BmmiiiJ<yrm±izm^mimM:t^ 
xmb. ms^mi mimbmim&mb^rux 
Lxmiimti^^^yrmmmmiimiznm^it^x 
mb . f^2miim:izmmi&mxiits.ifimm 
imLx^mm=?^mmm-hJMb. m?mico 
mimbmtm2comimbi. msmi^'^yrmbm 
m^wm^mb^:itm^xism'tTnb. insm 
1 <7)mimbmti^2<Dmm.b ^:mtmi¥^^yrmco 
0 hcock^j: < b h--^m\M^mm^nb m-t6J:o 
(crvx Lxmsmii^^<yrm<^ 0 hco^k^j: < b tzo 
mTsm^'f-mfS.-tixmb . mm 1 mmb 
miM2ff)mmibt:J-<i$'--y^ix^ti^timi(^ 
mMbm2(7)mMbm^tixmb. i:Mm 

[0014] ±ier u y vw^sim^ff>m&-)mz 

ii\.^x , mu^mm'i-mimimwj^yrbmw^^y 
ri:c^^{cieis$ix-cv^-ctck<, mimw^^y-rbm 
mm.bm^zmsL^tix\.^x{,i.<. ^mw^^y 
r(Tmmbmmimb<r)mz^^ixx\,^xi>ii 
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[0015] *iiBfl£7)fl6or y hMmm^mkum 

hxmb, mmi^^yrm±izi&mm^wmi-^ 
xmt . mm i mwrntmimmmt ^rvx 
Lxmmw^^yrm^mmmm^z^^^hx 
nt. m2mmLL<r>. mtrnw^^ynfi-mthu 
'^mm'^^yrmmirhmb(^mzmf&m. 

imw^^y-mt m^'mm'fWtitiimmh m^z 

b irvx Lxmtmm^y'mimi^2<mmz 
m^^. ^iii.zxnmmi^^yriLm.^mm'm 

flmtxm 2 (Tymwm. ti:J<^--yytx ^Mixm i 
<^mimbm2<Dmmbmm-^xmt. sr^iitt 

[00161 z<r>royhWmmjmi3mizii •) , a 

miz^ti^mM^tifzm i <r>mmmm2<DEm 
b. nimmmm^mizMMtxm^^ti. m 
imi(^wsmbm2(Dmimbimmmm-6miii^< 
yrmb . 8^ris#^^^>71l¥<^ii'^=5^< b i^-^mi^-^ 
yr<7)mzht:'^xmk^tL. mdz-^ma^^^yrb 

[00171 *^B«£7)MC]3iJ<^TU yhwijs^mmj] 

ma. mmf^m.izmPim^mKDmw^'^yrm 

mi^-tiiMb. mmimi^<yrm±^zmi^ 
mmm^wm-rhxmb. msMi<7)mm.bmi 
m 1 <r>mt\imib ^rux LxmsSM i comi^<yr 
mmtmicommm^tznM^-^ixmb. is2c^ 
mm.±<r). mim i mtii^^-^yrmmtimm. 
mzmmmmxiimmm,mm.^ ixm i ^ 
mm^mmm&i-hxmb. mfmimmibmi 
m2cDmtmb^. msmimi'^^yr^bmmi 
(r>^mm'mnbin\^^-txms-rixmb, frte^ 
1 (7)mmi.bmmm2(r)miiimb ^rvx Lxmm i 
<mw^'^yz>^^mm2<r>mm.\iz^^^^. -s-nt 
J: 0 ffifieii 1 o#*^N>7-t Baian 1 <^'mm=mmb 
<mtw, 1 cos»^^^$rjg«-ri.isfc , luiem i (osi 

flc^lX||20^**c«tS:VN'^-::^yj^'L-C -en-fix^ 

immmbm2ffymmbi:m^L. mmmwt: 

mxub , ifriEii 1 (mMmi.<o. w, 2 (m^'^yr 
t'^m^-fhrnmrnz'^ 2 (rmmmmAJM^m. 
mM^m^\.x%2<r:^%=m^^%mhxM. 
fc , m 3 (rmmiJizmmm^ 2 oymj<>yrm: 



mmhxw:.. mzw,2m^f^y-mkMz%2m. 
w&^^m:fhx%b. mtm<mm,bmi^ 
2<mm.w^b^rvxLxm%m2<m'^^y'm 
^mm 2 cymfmmzw^^'thxw:. . mm. 1 
mm^bmis^3<rmm.b^. ■m^2<r^Mm^ 
mb Mem 2 o^ftA-y7-p t ^n^^'^ximth 
xn.b. mim\mM^bmim<mm.b%:rv 

xLXW^2<rym.i^yy^^mm 1 <rymM\,z^ 
gf^-fr. ■?-ix(cJ:'9miam20»f*w'N'vri:fne®2<^ 

mm,^<mm.-k)-^9--y'!ri,x%3m3m 

[0018] ±ie:^t J: 0 . Tiecor y y mssssc 

Ji, lll<o«iiSH4a«i:, m^\<ry^m&W^<r>^\ 
<m\zmi.^fift% 1 c^ffiMSl fc . mm 1 <0^MH4S 

ff(7)||2(7)W=E|g$iTJ::m2coiiJ|Jli:, fflfilllcO 

iS^t lulBII2<oiBill«t S-«i^-ri.Sli 

TiPf fc . frlEIS 1 <^«;^s>rSf<7)^^^< fc %,xrxm 

<^iU<^yr(rm<zhtz'^xWSi.^h.. Buiazoco^f!M>'>- 

r t (ora-cm 1 (rmmf^'i&mhwmimmmt 

m>m.mih-hti:h^\ (rym%lW^b , fflE^ 1 
tOiaiSUitr^tTltflBm 1 <0«MiiaH!j<Olg 1 (Tsmzn. 

m^ittzm 2 <7)«^aM t , mim 2 to^i^stt 
mm.\mmMbwM'mmz^mi\j-zw.3><r) 
wmb. mm2<nmmmm^-m\.z'mLx 

W:fhm\m&m.2<m^^yr^b. mm.2<m 

■CEig^n. miZ.^oWkJ<^yrb<mxm.2(r:mi 

[0019] ±ier 'J y Meiia^uf-ec^^:6«t 
fev^T, mm\<r)^m%=tb%2<ryfmm=tb\m^ 

[ 0 0 2 0 ] 2ts:^Hgc7)jgtI 1 3 l>i;Oi07-U y hieiH* 

«^:J?ffi{4, % 1 «o?S!f^cfiU:(=iii&ni0^?if<c/N'yr 
SPSrJg^-r-SISi:. MB#*^N'yrP±CiffiMH4S« 

^m:thxM.b. mm,\cmm,bmism!&iW0i 
b irvx \.xmim^^ym^mwm>(£m\iz% 
m^^hxub. %2mm±<n. mm^^yrtfi 
'm-fh%^mmzm%'mmmtmx'mm&^ 
m^\^x'mm=mn-k^mhxwi. m%m\<m 
m.b-mz%2(mm.b^mi.wkJ^yr^bmi^ 
im=m)^b^npi^^ximfhx^b. mm\<r> 
wmbmim 2 <mm.b ^mimmmmix lt 
rvx LT-sa50ffiriB««y'^yri¥2:friemi£m2<7)# 

WcKtiSf b b t,{=fl!lco-g|5(OHiiiB#*A'yrp 
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mR(/m2mi^mt ^^N'^--y/tT-?-tL-pfL^i 
[002 11 zc^imi^zj: *) , Tisor u y MEISKS 

mmmm^umzmm txnm^ti. miais i <?) 
wmtm2ff)mmibimmimi<7)mi^'^yrm 
b . msmmm^bwi^ i comrnxmim 2 <n 
wmb<rmi:mi.'^i\.. ^'mm&TJ.mmm. 
m^htiih'mm^fw^b. m&^&w^<nn.^-n^ 
tMiiLtm^it, ims^\mmmj.\i%2(rmMk 

[0022] ±iBr u y hEii«miw*iv^-c, friessi) 
%=mmt. mm2<m\i^)^yrm<r>%m^bmi^ 
\<mmx\t^2<rymmb(rmizi^^^hx\^x$k 

[ 0 0 2 3 1 t/i. ±fEru yYWtm^mzii\^x , Bir 
ii^mw^\t. mm2(m\i^^y-m(r>mmb 
mm 1 <rymmx\m 2 (rmimb<rmz.m% 

[0024] *%HH«oM(cfl!sor y y h mmm^-n 
m,t. %\<mm±^z^?\¥m<rm/f.>'^yrm^m^ 

■fh^Mb. mm^^yr'^kxz^'^m^^m.m 
i.xsi:, m^\<mm.bmwm'^mib-krv 
X Lxm&m)^y-7°mimwim!mmzw^^^h 
iM.b. yh2(nmm±.<r>. mm(j<^yrm<r>oh(r> 
-^(m^'^yrii^Mm-hm^izMimmmm 
Mmm^m^Lx. ^mmmm^mh:m 
b. m%^\<mm.bmi.w.2<mm,b^. luia^ 
^^^yr^bm^imk^^w^b immh^%\,zim. 
thJMb. mM\<mm.bm^2m'm.b^ 
rvx \.xmm^^y'm^mm2mm}iz^^ 
^tazi.^mL-^<m^^yrbmi'm%=i- 
umb (rmx'mmi--^^m-h-jMb , mib^ 1 <m 
mjm% 2 amm. t ^ vn- ^ - - y ^ l-c ^ti^-tim 
i<7)mMb^2<^mMbimm-^xmb. imm 

[0025] z<7)i]m^zx 0 , Tm<Drv y mb^»k 

a. mimmco-utzmmmmxiimji&m. 
mm^Lx. ^wm^Fmim0.-r&xnb. iiriem 
1 mmmvmi^mm=m^±iz^Fimcom 
^•^yrmmm^xmb. mimi*^<yy°m±iztm 
tt^i:. mi,z^cr>±izm2mmLb^wim-&xn 

b. mimi<mmLbmim2<mi^i&bi:ri'XL 



xmiimi^^yrmmmm&miznm^-^^ b m 
mzmmi<7)mim. ms^mm^Fm. Rxmm 
iii:i><yrm<7)-^b<r>mx'^mm'!rt:mm-?>xnb > 
mtm 1 <ommm/m2<r>mwub ^i^^^^'-y^L 
x^ix^ixm<r>m.mbm2(rymmb m^hx 
ub. ^m-f^. 

[0026] *IS|Bfl<7)5et:fl!l^ t> 0 U y VWM 

tcm^tit:mi<mmmmm2ff)mmb. mi& 

^-fiHzmt^ 1 coEiiiit n 2 Officii ^ i^gg 

[0027] ^cOT-'J y hE^«««4, W;t{rFie«7):s- 

<^r^)yvw^mmmi. y^i<rmm±.\>zm^ 
mmx{immmMm^^xv^viim<^f^yrm 
mm-ixub. mw^yrmhiizmf&mb. s 

\.z^(r)±izW.2(rMWWLb^:im.-tlxnb. frteHl 
<0«fWSi:«flEm2<7)g|fWRt S-rwxLTKilB^'N'yT- 

m^mmmmi^z'm^^h b m^{zm%^2m 
mz-m^"^. ^fii.zi:mtim<r>mm. misa- 
yr. &y^fflieii2co^f^cKi;cr)ST'Sii^i^$:JgiS-r 

[0028] ^mrcM. mw^^yrw^m^zii tm. 

xu<r)^^ximmmix\immmm^mm.<^ 
mmi.zm^th<^x\ ma?L^^?LL;to, -e^oaafL 

»tS. -tiOi^. ^#:>'N'yTKaa«0i8jtIStcJt'^, 

thzb i^x'^ . ^xmLmmt:m4Mmt 1. 

bffiX'^^. 

[ 0 0 2 9 1 *fiBHT{4. mmmmixiimjL 
m^m^^^^h^m^m^m^mmtmMb zm 
mm^izm^tih mm.'mm b mizmm^ 

m'i'^mm-i(Dx\ mm(r)mzm^cr)^mm^t: 

^m^-^6Zbi)<X^h. ^crytzib. ^SlgcogJ'HS 
[0030] 

m<r)^n<r>mmw.zmr^) y vw^R<mik-m 
(cov ^xum-h . m 1 iiimmmm\,zmr u y hE 

0, 02-01 5{±|sir'jyMBHis«<7)igji^ra<o# 
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[ 0 0 3 1 ] 02 iZTT^LfcXoiZ. t'rm^j:if(r>mi^ 
2,2. -im^ti (XT'/ri) . 

[00321 'Alzmsiz^-tJ: olz, Lxm^lt: 

f^yrm2. 2, -Airur^i/ssrKaL-cR^ifflt 
^ixbm\zmwf^ym2, 2. -</)^ 

U^\ixn-y-<;)m^nmzmLr>\'ft:>fiXf\.t'ot:M 

[0033]-:^, mmmwA t\mwizmmm. 

0iJ;i{fWJft«i^fflv>-CM^L-C (Xx-yr i ' ) SIS 

um^^-x b^rfc'coj: 0 ^zn'^a)m%mm.^mi.fz 
mmn'^wit'f^'mt wm\,z^Wi^^tzi,<r>m 
whtLh, :immt:mLxmmixi^mi=m 

[0034] icogK>Si^«^j^^-ri.{ast lt 
\t. mbt<z^LtzXo^£^-fh--^<^mii^^yr2t 
»«yN'yr2 i:<op«ia*J#fe{f . m 6 «f Mit-s^ L 

{i@fltAyr2<7)igffiS:*t, /h§v^:frcoP3(i^«s«5 
^>iTJt:#«:^N'y7* 2 c7)St$a LT V ^ ^ . 
[00351 ^rtJ. a6tcS^L^fi[S<^^i5!Ii: LX. 
07K^L/Cctol:|^t-?.Zo(r)^«tA'yr2, 2$- 

l§S«^I.ZOiO#flWN-yr 2 . 2 €ra-^^S#n}gtffi 
^R-f^:^. m\^\m9i,z^s'tXo{zm^-th--^cn>m 
ftA>r2. 2«Oilffi<7)|*Hi|o¥^i:'dLi:«-ri.J:o 

[ 0 0 3 6 1 wm!mm^x\mM>mmi^m 
^Ltih. mkLx^Wim=f-mem^-fh ix^-v 
7-2') . iioLxwz^wwLsmm^Ati. mi 

0tc^^-rJ:dtSi6#^4a5«6t^*yN'y7ief2. 2. 

■■■<r>%^tm^-thm\<z'mi-h (XT-yr4) , 

im5tmmtt:ruxthb (xx-zrs) . r 
i;ru^^3<^0i 0'i>±mizm^tiit:mii^^yrm2. 



2. -(Ty^mmmmismizm^ii. 01 it 
Lst J: ^ mm lb 5b mxff)mmwm^^ 
ill. ^ixbmiz^mm^fmsbmmi-i-ocom 

^is^^'>r 2 a . 2 bcO#i!lB0<O-g|5i: cT^ia-C-SMiiJgfiR 

01 nz^it:Xo^j:mmmm'^^tii,. 
[00371 ^3 Lxmzmmf^7<D±Tmmm 

(cJ:0>'N*^'--y^LT. -en-eitffi^VN-^'-yi a& 
t^A-rJ'-ySaS-J^lSU. ±Tr;i<^l^ii«ii7 a*i 

[00 381 t/c. ^WN':S'--yiJ^t=J:'9Si)«i^ 
« 6 t -C V ^^a5^<^^f*c«R 5 *>mSixS i i: t i: 
0. g»fls/N'yr2a. 2b. a>ftyN'yr2a, 2bcOlB 
^^^^^^-^►i^Sa. 5a, &t^§l!)^-?gW6fc*« 

[ 0 0 3 9 1 =5rtJ, ^wm^ttsb z<7)^wm^m^ 

6 izmfi&Lx^mm^<^m'(r>-u^m&-ti--)cr)m 

2 a . 2 b t co^-^«t®{i0 1 2 Lfc J: 3 
^##:y\'yT2 a, 2 bc0#ilB5O|*|ffi!li: d L.Sr«il!§ 

[00401 mui. 0 1 3 Ltzi. d i.z^wm'm 
mi-^<.znmLtz^x'hi , :iti\mi \.z^-Lfz 
mimwm<,zmth, gcv^a, 0i4ic5^L7tJ: 

^i^«6 CO£*ffi«t -en-fixSf t-Clr^^J^T^ 

[0041 1 mz. 01 5t^L:^^J;dt, MW^^yr 
2 a . 2 b cO#5tffi*-'S»^i^« 6 LT 

nh-f. ^wm=m^.e(m^xm]t'Lfziioi,zt£nx 

[00421 m±p» Ltz ko^z. :mmBm^zxti 

m\iiiJ^yrmm\^xjmi^m'fhmm.<r)imM 
nx'm!mmax\mmmm^mm.crimm^zm 
m-tff)x\ ^mm-imcthma)fzih\,zh^h^ 
nmi^^^Lfz^. ^cni-9MKn\.zmm.mMx\i 
mmmMmm-i> b^^-^tzmm^xhi, 
[00431 -e^o^. mvfj'^yrm&(r>m^mz 

rmx^^. ma<r>xn^m'\mz^ih^j:i)^h^wm=f- 
^:$'mmzm^ti z t *5T'§ s . 
[00441 *^. :^mimmxii. rnmmmxa 
mLwmm-i^^j:i^mm^m^mt^mb z 
mmmmzmmtimm'^mmmt<^mizim 

m'^i:m&i-i<nT. mu(Of>^mzm^(o^mm'F 
^^m^'ithzbti^x^i. ^cofzif). mucomm 
mm^iu<mmtizbi)^x'^. x*)§'«^m'F^& 
^^ti zbtfixt 5<7)-e. mmimzf^±^-ti 
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[0045] WF. ^mtmmizm^'Mum^^fz^ 

[0046] m.<r>mWLX'^t^m >y r 5 6 t 

mmm5 1 a.^zw^^fitzmm5Aabmw'h'y 

r 5 6 tW^^tlizmm 5 4 b t oratcfifii^n yr 

[0047] -u. :^mmm.<r>mmx'\i.. sfit^a 

2btcoStc;i^L-Cj)l.«0-e, m Ttc^LJtJ: 

mmmms 1 a ti|i9i#:^>yr 5 6 t<m<,z'SMm 

=i-^irmLfzw^im^-fh^tti^x'^h. ^(Dfz^. 

'mn'f-5 5^:mU'n±M<<z^-thtz}sb(r)X^-Xti^ 

^t:=5ro, im^w^^'7y-i^'k'\-mtx't. m 
[ 0 0 4 8 ] =5rij, :^mii±Mmimmmmizwm 

^tilt(OX'ii^\\ 

[00491 mtif. ±nmmmTii^mm'mmi 

ms^t^z.'^(r>mii^^^yr(r)mzhtz-oxs!.m.^tix^^ 

MLTi^Ttiv^. t.tz. ±.immmx'i,im<^wM 
^s^crmm^zwm 1 a , 5 &-m^^ixf^\-^h^t 

zmmmm-h-^ht^h^'mwii 3^im<<zLxmmLfz 
^mmEM\^)±mmMi)^ht3:h§'mmzi:>m 

[ 0 0 5 0 1 jgtc. i?:^mwizi5\\x . m¥u<yri: 
mm^^h<^\,z^mft^'&mtLx\i. ifyx9 

ffymmx'm.^ixtz^mimw^~vii'mf(>tih. 

-?-cr)Jl§«2 0~4 0 0//mS,SAWt tV\ dCLT'. 
■71^ 5 h' h liTvy^lli, ^U'f S FffiSg. 7x 7- 

'-K'Jxxt;!.^)!. ^y^ymm^j:}£(nmmt 
mm. *>&v^(i7':J'i^'xy:fA. zf^jvdtA. ^f^dt 

[ 0 0 5 1 ] -e UT. mw^nm<mwf-^yr<r)m^ 



<m^f<'yrm<m^\t. -mifiz. 2o-5oojum 

[0052] *i%HBKt3v^T . ^mmmvifj'^yrm 
mm.±mx'mmh^w^t Lx\i. mm. m^j: 

}i<r)-m&imm%miz. ^tt<{i^c7);K-;U5r 

nmmwmizMm-tm^m^ifzru-hiz 
mm^m^^L. tt&p]mmi^<yrmi:mm-h 
z t i>-^mxh&, ^izmmmt ix . si^7 

fflitSatttWv-'x h SrWftKM^ L . S»7 ^ ;l^Affl!l 

«OSit7>f;i^A|^Bfc^|||g^56'3. fi?. ¥ 

yT^^rJg^LTtiV^ 

[0 0 5 3] tfz. *l|BB{^i^V^T. B>fiBBSn«J^^ 
f*yN'y7l»?:i1t-rS3SflcttT{i, «tJ^Oj>S7^ 

j;<, ^<^mmmizmM^ti^j:\\ 

[0054] wiz^mizm^x . immnmrn^ 

^<yTi^^mmmi^-hizmm^^^^&tLx. m 
Hi. ^nmBcrmw^^yy^im^Ltz^^m^. s. 

M^xxmm^i^htK L. mm. ^^^^o^i'^ 

m(oo-yb. -^mmmizimmuzt^^muz^ 

-fri. ^ t (c J; 0 . ^nmc^^W^^yr-bm 
[00551 (^2<^|ISI?^®) ^WR(m2<r> 

mm.<r)oio. m^t^mkmm-^mi,zr)\^ 
ximm:'-mth, 

[ 0 0 5 6 ] H 1 8«*llifiJ^»K^sr 'J y MEiH* 

«<:OlSjt:^ffiCD 7 o- 2-^ L/S 7 D-^-r- h -ej) 0 . 

H 1 9 ~0 2 3 imm&-mi<^^JM^ws^mz^^ Ltz 
mmmmxhh. 

[0057] i^%m^m.\,z%ir^) y YWM.m.^:m. 

'Thf.Zl.i. 01 8cDXr-yri a~6a{Ctse-:.-C#l« 
7amsS.tl, ZCDXT-yri a~6a{i. ±IS^1 

j^.^coxr'/7-i b~2b<i. ^mm'F^Me^m^'t 
immt: rmi<mmii t^^uzmai.^ 
i<7mmB(oxr-'yy'i''-'2' trntThi. 

[00 581 Xf- yTl a-^S aiRXfXfyyi b-~2 
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b tmm 5c t ^zhtz^x , smm^f-m^tim. 

[0059] :iff^m2<n'mm'mi^Q\mii'mm^ 

mmj:m±.^mxhtcr,x\ m2ocr)Xoizmm-tim 
m)i^mmi:m^Ltzh<r>x'htni. ^mm^mm 

<r>\iz-thff)ti^1ftt L\,\ 

{ooeo'\m2 0<ni.o\,z'^2(r>iimM^m^Lfz 
^<r>m2(mmimm^x^2<r)^mm'f-m 

SlrJ^fiJtLT (Xr-yT8a) . SJl*7bS:f#^. 

[0061] «iift7 htmmazmmi 1 1 ^ 
ffls t , i <^sflt«R 1 1 Hzmw^^yrm 12. 12. 
•••-^m^L (xt'/ti c ) . z.ti\,zr^)r\yyi 
mW-L (x^"/r2c) . rvxLx {x'ryrs 

c) , 02lcOJ:d^:«®f*14Srmi-S. ' 
[00 6 2]<^fc$fecO««f*7bi:«mi4i:5r. 12 

2 1 tcs^ L:^^ J: o t,zmH(j<-yrm 12, 12, -coifed 
[0063] tii^^mzz<7)mx'mmm h tmrnfi^ 

1 4 1 Sr0iJi.tf n-7-T^XS{Cjl-r t J: 0 Tl^ 
XLT (Xx/TlOa) . ^«y'<y7-pi2. 12, 

•••05feM^ia^ii5a~5b(cS«$-^|., ^cot 

^ft^N'yrPl 2, 12. -<7)-*p (^f^cyN->Tl 
2at 1 2b) «im2<7)g«)Si^tt8Sr«aL-C*»4> 

sm 5 b . 5 c fci«t* . ^:^m2 <^giw?-am 

8i:Mm-tlZtl,zX*)mti^^'^yy'l 2ai: 1 2bi:{i 
^i63gi^«8i:^fcm20Si!jS^S:J^fiRL. 0 

2 2^z7^^ltzx^^J:nmi^^ 5mm-tt. 
[0064] <x\>^xz(7)mmw 1 5(om'\>±m<Dmmi. 

iS'-^yytX {Xy-'yTl la), iiilgai 1 aSrJB 
m-i C:kizj:m2 3iZ7r^LtzXd ^r#«R 1 6 m 

[0065] *^Jfi»»t'{i, aSiOP^SZ-:)C7)SK; 

mi't:m^j:imi^mico'PizmLtx^^^cDx\ mz 

[ 0 0 6 6 ] ^mmx'im^j:hm.(o^mm 
'Fmi:m^j:mm^mizmmLx\,^i><r)x\ wi 



(7)x\ mu^ii?,x^^m'imzm ^zt ^k-^ a . 
[00 67] mscommm) ^mmmxii. mi 
<^mmmx'm\'^fzmmi^4 1 r mmi^4 srs^^i. , 
[00 68] m24ii:^mmmizmrvyhmM 

02 5~I22 7mp|i}5iJrSO#IS&«iCWlc5^U^ 

[0069] ^^f^mmmizmrv y MS^SiKSriBi 

fSWi, 02 4<^Xr-ynd~3d<^lS«rff^rd 

^ttcJ:0ll2 5tc*UcJ;o^«m4&ffl.. 
«1*4 1 {iSiJffltcS'J«o^f<cK2 1 ^fflmt, iOSft 
m.2\<r>-'-H(mi<r>. SfM^>7"2 a?:?^#aTSG 

(Xf-yrie). *7t.r«7)J:^, ^f*:/N>r2bS:§| 
#ST-&firatc||2«fflfigtlSrM^fiL-CtctV\ ±iem 

1 oiajs!ijjfcm2i7)fflis!i?)tjiR®a<ogS(«^^^}^Bg 

SrJ^^-ri. ffl^^^T'S) -> -C t, J: V ^ . 
[0070] 3I^*K2 1 k},z% 1 <^)ifflfig!|«)i: ^S-TS* 

e) , ll2 5(C^U^J;a^r^lg?SW2 2t^«^ 

^«23fcjm-ri.. 

[007 1 ] \.t^hmzmm.2 1 tas#:4 tsr, 0 

2 5{C5^L.JtJ:dt#«MN'y7lS2a. 2b. 2. 2, 
•••<05fe«i!li:S»^l^Seff2 2, 23tifinmh^% 
t^HStl. (XT'yT4d) . icr)^^-^:'»*flx2 1i: 

nm^A b imm^-y-r]^xmizmtz t izx o 

rUXthb (Xy-y7'5d) . ^^-'N'vr 2 a*igil 
«^«2 2cOia4'TfflfflytciSL, ^«yN'yr2b*i 

Ayrs2. 2, ■■■ff)mmmim2ii,zmLxm 

2 6 tSLi^v: i 0 ^j:mim 1 bmm 1 bcofSXJSfSm 

wm^^ titzmmi^ 2 4 tm^^ti^ , 
[ 0 0 7 2 ] ^ a Lx'i%^tifzmmw24<D±.Tmi^ 
mim2 nz'>\>^xmttsj^-/i-yi^m^m-zb 

gUil 3i&imm2 1 a^J^^-r.|.C:i:t<t'9a2 7 
t^a^L^J: 3=5r^JHg2 5m(^>tLt, 
[0073] *»t?e«(^J;n(f , Sf!fc/<yr2 
*yN>r 2 b t«*ffi2 1 tc7)ra-cS«<7)Jf $:^rifi]ts 
tftH^^J^^KLTV^SO-C, SMm2 1 acOH^^T^^r 

Ctji^-C'^^, L/c*^-^T, M«2 1 a±(diSt# 
a4^«:IS^*SS&ig-CIIJ?T$ Scot'. 
\^±^-^lZb *^'-C# I. . t V ^ 3 <OS&S*i#^>il 
S. 

[0074] ^fc, ^mm^^22b23bmtm 
m,'mmixiimmmmm^^xm^ixhx\>^z 

[0075] {m4<7)mmm) 02 8{4*iiifijg®t 
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[00761 *iiMj^®tc«i.7-'j yhmmam 

m'mmmximtjiwmmmtfzmims 1^ 
mrsn^s 2 . 3 lijmm^tifzmims i Ajrffi,. 

C00 7 7] <}^(C3«CK3 1 AOSlftS^3 2, 32Sr 

3 3. 3 3. •••^^^LT (XxyTSf ) , 03Ot 
*t^J:o=3r##fix3 IB 

10 0 7 8} Z</)t^. ^m^FmtS 2, 32<7)±m 

^izm^^^yra 3 a . 3 3 a^wsni, , 
[ 0 0 7 9 ] a ixnfzmmi.3 1 B^7)3l*/^>71af 

33a, 33a, 33. 33. -(D^izrOrU^SA 
bmi,z^(r>±l,zm(mim3 5bt:mM:L (x^^rA 
f ) , :Lcr)mX'MmL3 1 B. 7'';7'^i/3 4. 3lt^ 

m\,zi:'orvx-thb (x^yrsf ) . «#:/N>rp 

33a, 33a, 33, 33, •■•*«7'U7*l'^34S:S 

jit. ^f!MN>TiP3 3a, 3 3a, 3 3. 33, -cO 

%m&ifimmi3 5(rrmm{z^^Lxm3 2\,zmLtz 
a«*3 6*-'#^>fi-g.. 

[ 0 0 8 0 ] ^ ^ L-Cf#/v:aJif*:3 6<0±T#S<^»#: 
^31,3 5tCOV^T«?iJ;t{fx.yf-y/J!M{C<fc O^N'rJ' 
--y^'t-St {Xx-yT6 f ) . 03 3t^Uv:J:3 

^^ii«3 7*Jjg^$ttS, 

[0081] ^mmmx'\i. ^mm=i-m3 2 
^N>r3 3tfOJSEiiitiaistTv^i>o-r\ m^'<>yr3 
3b<r)Wmi^b^j:h. ttz. ^fsm=Fm32m 
^m^'^'hh<r>x\ ^mm=?-(mi)mm<om.<r> 
h<n\iz-th:Ltti^^i.zts:ht\^om^<mmimf>ix 

[0082] ttz. i^mmm^z^fiu. m\i^<>yr3 
3 1 , 3 3 1 o^-C'aflRioiP$^ri6j(c^«r 

*-?S:}eB£LTV^|.cOt\ lSSJi3 1 a, 35ac7)@4' 

jS-f I. b i)<X'^ h . t7t:*i-5-C . Wm 3 1 a . 3 5 
a±H«isgC#a^«:^i^Sr^?&J^TllgT'# § c7) 

[0083] m5(r>mmmmm3 4ii.:mmmi>z 
^hrvyhmims.(omtijmff)y^-^^Ltzyo 
-f-A—h-cfto. m3 5'^m3 8iimwmijm<r>^x 
mm^miz^jk tt:mm.mmmx'$>?> . 



[00841 :^mmmiz^h ruy hmimii$m 
thizii. t-rmm:b'<mim4i^mML. zm 
im4 i<7)±i,zmx.iim\mizx ^rnmmmxn 
mmm.m^j:b'mm<7)^mm^m^'t?>m.mi: 

fflV^TB&P3lt}^<^A'yrP4 2, 4 2, -S-JglSL 

r /rig) , <>:v^-C'::il4.A'yrP4 2, 4 2. -S: 
mmtx (XT-yr2g) , @3 5(c^Uv:ia^:^«c 

[00851 036{:S^U^J:dtC««cK4 1<0 

>'N'y7m2. 42. ■■■ff)±i,zmw&£¥ty°ur\yy4 

3 b . mz^cr>±.izm<^mmL4 a b ^imtt ( xr 

•yr3g) . 

[00861 U»S«tCC:<7)«IB-C»fWS4 lA. T'J 

rP^4 3, &t^^fr«4 4Sr, M;t{fo-7-rPX 

^^m-f^£}£<^iim\.zi:^rvx-thb (^T-yr4 
g) . >'N'>'rp4 2. 4 2. -ifimmmr^)rvir 

4 3 (cfiji-rs b nmzj<ym4 2.42, •••^s 

M*^'^««4 4(ciSfC03 7{cS^L^v!<}: a:5:BirlE# 
mL4 1 fc«<*sK4 4 i:c^^-C'«^«^*^'J^fig$n/>:« 

[ 0 0 8 7 1 ,1 ^ t-C#^>il7t««ft4 5<^±T#BB(C 
ieiSSix^>:«<MR4 1 . 4 4t,zmt\i:s^-/^y'/9mi: 

5g) . 038t5^L^J:d^:ieSJi4 1a. 4 4a*< 
^1X^ixm'^^fitz$>mW.4 6*<#<otll., 

[0088] *^ifejgffi-cii. f^yrum'mam!^ 
wmwmmsx'm^Lx\^h<r)x\ ^mw.^^ 

bLXWm-fh, ^(Ofzity. Wizmmil^±^'^^Z 
bij^X'^l, 

[00891 ±MLt:i&mmmi.zsm^tit:mi.pm 
tm im}immi<7)m^ ■ mii,zx K)m.\Hizm^^ti 
timx) . (^yTy^-mmi 
com^ ■ miizj: *)xmfHmm^tif.z^yTy'f-) 
itrv yhmi^m±.m&^tLinsmmff>\^i)^^j:i> 
mi. ayr'y^-btxhmm^ti&x'hhtiK mzm 

nr8gtt*^'{s< - ^\iz-mixhh o 
[ 0 0 9 0 ] tfvT. ztit^(r>^'f\iz^m.^iih'm%=f- 

[009 1] 

^m^mm'px'mm^m.mxii&tjLiSLm.mm 
im<mmtzm=(s-th(7)x\ wmiirmiLti^. -e^ 
nMiimzimim^^xiim.mm^^mt^^ 
mtmfi. ^cr,i^^. mi^^yTmmm<^mmMiz 

izmm-^ z b . ^mmmcotmim/mizm 
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[0 0 9 2] tt:. :^mTii. mrns-mmTJuim 

m2'imi<^mimmizmrv>hmmLff)mt 
xm^^ Ltzmmmmmx'h h , 
[031^1 ffmrnmiizmr^) >vwmmm^ 
xs$r5^ Ltzmmmmx'h h , 
mA'iw.\(r>mmm<.zmr')yhmmL<r>'m. 
jMi^^ Lfzmmmmx'h i. , 
[051^1 mmmzmtr^) yh^^mr)m& 

ttzmmim^xh i , 
me] mi (ommmmhru y Ywrnmrn. 
iss:^ \^fAwmmxh h , 
[071^1 mwmiz^hr') yvwrnsmm. 
-jM^^s LtimM^mxh h , 
[08] m\<^mmmz'^hr^)yYmm.(r>'m. 

lS^*L^*i[BfDii0'CS) s . 

m9\w,\(ri%mmz'^hr')yYwmm'm. 
m\Q\w,\<n%mm,z^^h'r^)yvw^mm 
m\\\w.\<n%mmz<^hr^)yywmsi<m 
[0 1 2 ] m 1 (nmmm.z'^hr^) y y'mm.<m 
[0131^1 <n%mmz\%hr^) y Ymmss.(m 

[0141^1 (nmrnwiz^hr^) y vwm^(m 

mM.-kmLtzmmmiX'hh, 

[0151^1 commmmhru y hwmmicom 

mmmmxh^. 

imi7]mi(^mmmizi^immm\'^tz^mw 
^>?.y jr-i;<r>mmw\mmx'h h , 
[018] %2(r)wmw,zmr^)yvwms.<m 

[0193 m2<nmmmizmr^) y v^mm.<m 



[02 0] m2(Tmmmz^hr')yvmmmm 
[02 1 ] m2(nmmmz\%h'r'}yvwmmm. 

jSiS^rS^ LyifiilIrffi0TS>l. , 

[02 2] %2(rmmmz^hr^)yYmmm^ 
[02 3] m2mmm.z^hy'}yywmmrm 
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(57) [Abstract] 

[Problems to be Solved by the Invention] 

Just degree of integration is high with little production step 
where it is possible, the manufacturing method and that kind 
of printed circuit board of printed circuit board which can 
produce multilayer board where width of design at time of 
mounting parts comes off widelyare offered. 

[Means to Solve the Problems] 

With conductor bump penetration method which forms 
interlayer connection of wiring layer la and wiring layer 5a of 
top and bottom each aspect of multilayer board 7a conductor 
bump group 2 ofabbreviation conical shape which was formed 
with electrical conductivity composition and 2... by the 
pressure insertion making thickness direction of multilayer 
board 7a in manufacturing method of multilayer board, 
conductor bump group 2 and 2... it pierces and beforehand 
coating fabric after doing dielectric property composition or 
resistance composition, drying on conductor sheet 5 side 
whichis applied it forms passive element part material 6, 
conductor bump group 2 and 2... piercesand when applying, 
predetermined it inserts passive element part material in the 
gap between conductor bump 2a,2b which is adjacent. 

capacitor C and resistor Ror other passive element are formed 
in internal of multilayer board 7a due tofact that these 
conductor bump 2a,2b contact with both ends vicinity of 
passive element part material 6. 
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[Claim(s)] 
[Claim 1] 

first wiring layer and second wiring layer which are arranged 
respectively in both surfaces of insulating property substrate 
and aforementioned insulating property substrate and, 

Penetrating to thickness direction of aforementioned 
insulating property substrate, conductor bump groupwhich are 
formed, aforementioned first wiring layer and interlayer 
connection does the second wiring layer and, 

passive element part material which consists of dielectric 
property composition or resistance composition which the 
embedding makes between aforementioned first wiring layer 
and aforementioned second wiring layer , forms passive 
element between aforementioned conductor bump and, 



which is possessed 



printed circuit boardo 
[Claim 2] 

stepo which forms conductor bump group of abbreviation 
conical shape on the first conductor sheet 

stepo which mounts insulating property substrate on 
aforementioned conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate ,stepo which 
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penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition on second conductor sheet, step© 
which forms passive element part material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , theaforementioned conductor bump 
group and stepo which opposing, mounts theaforementioned 
passive element part material 

In order at least for two among aforementioned conductor 
bump groupsto touch with aforementioned passive element 
part material, press doing theaforementioned first conductor 
sheet and aforementioned second conductor sheet , step© 
whichforms passive element at least between two of 
aforementioned conductor bump group 

patterning doing aforementioned first conductor sheet and 
aforementioned second conductor sheet ,respective first 
wiring layer and stepo which forms second wiring layer 

manufacturing method© of printed circuit board which is 
possessed 

[Claim 3] 

step© which forms conductor bump group of abbreviation 
conical shape on the first conductor sheet 

stepo which mounts insulating property substrate on 
aforementioned conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate ,stepo which 
penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition between portion towhich portion and 
aforementioned conductor bump to which, theaforementioned 
conductor bump on second conductor sheet contacts contact, 
stepo whichforms passive element part material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , stepo whichis mounted in 
aforementioned conductor bump group and direction 
whereaforementioned passive element part material opposes 

press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet ,aforementioned 
conductor bump group contacting aforementioned second 
conductor sheet,stepo which forms passive element between 
aforementioned conductor bump andaforementioned passive 
element part material with that 

patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first wiring layer and 



Page 5 Paterra Instant MT Machine Translation 



JP2001 168491 A 



2001-6-22 



[i»*«4] 



m2a)S<*S±a). MBm 1 a>«^*/^>^A^*^ 

iBm 1 omt^^^^^mtmtm 1 (osa^^ 
i*«(c^ig^i±.^niCctyMtBm 1 (7)»<*M* 



stepo which forms second wiring layer 

manufacturing methodo of printed circuit board which is 
possessed 

[Claim 4] 

insulating property substrate and, 

first wiring layer and second wiring layer which are arranged 
respectively in both surfaces of aforementioned insulating 
property substrate and, 

conductor bump group which are formed by thickness 
direction of aforementioned insulating property substrate, 
aforementioned first wiring layer and interlayer connection 
does second wiring layer and, 

passive element part material which consists of dielectric 
property composition or resistance composition which 
isarranged over at least between conductor bump of two of 
theaforementioned conductor bump group, forms passive 
element between conductor bump of theaforementioned two 
and, 

printed circuit boardo which is possessed 
[Claim 5] 

stepo which forms first conductor bump group of 
abbreviation conical shape on the first conductor sheet 

stepo which mounts first insulating property substrate on 
aforementioned first conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned first insulating property substrate ,stepo 
which penetrates aforementioned first conductor bump group 
to theaforementioned first insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition in gap of the portion to which, 
aforementioned first conductor bump on second conductor 
sheet contacts, the step© which forms first passive element 
part material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , theaforementioned first conductor 
bump group and stepo which opposing, mounts 
theaforementioned first passive element part material 

press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet ,aforementioned first 
conductor bump group contacting aforementioned second 
conductor sheet,stepo which forms first passive element 
between aforementioned first conductor bump 
andaforementioned first passive element part material with 
that 

patterning doing aforementioned first conductor sheet and 
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second conductor sheet , stepo which forms respective first 
wiring layer and second wiring layer , obtains first stack body 

Coating fabric doing second dielectric property composition 
or resistance composition in gap of the portion to which, 
second conductor bump on aforementioned first wiring layer 
contacts, the stepe which forms second passive element part 
material 

step© which forms second conductor bump group of 
abbreviation conical shape on the conductor sheet of third 

stepo which mounts second insulating property substrate on 
aforementioned second conductor bump group 

press doing conductor sheet and aforementioned second 
insulating property substrate of theaforementioned third, 
stepo which penetrates aforementioned second conductor 
bump group to aforementioned second insulating property 
substrate 

conductor sheet of aforementioned first stack body and 
aforementioned third,aforementioned second passive element 
part material and stepo which opposing, 
mountsaforementioned second conductor bump group 

press doing conductor sheet of aforementioned first stack 
body and theaforementioned third, aforementioned second 
conductor bump group contacting theaforementioned first 
wiring layer, step© which forms second passive element 
between theaforementioned second conductor bump and 
aforementioned second passive element part material with 
that 

patterning doing conductor sheet of aforementioned third, 
stepo whichforms wiring layer of third 

manufacturing methodo of printed circuit board which is 

possessed 

[Claim 6] 

first insulating property substrate and, 

first wiring layer which is arranged in 1 st surface of 
aforementioned first insulating property substrate and, 

second wiring layer which is arranged in second surface of 
aforementioned first insulating property substrate and, 

Penetrating to thickness direction of aforementioned first 
insulating property substrate, first conductor bump 
groupwhich are formed, aforementioned first wiring layer and 
connects theaforementioned second wiring layer and, 

first passive element part material which consists of dielectric 
property composition or resistance composition which 
isarranged over at least between conductor bump of two of 
theaforementioned first conductor bump group, forms first 
passive element between conductor bump of 
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theaforementioned two and, 

Through aforementioned first wiring layer, second insulating 
property substrate which is laminated to 1 st surface of 
aforementioned first insulating property substrate and, 

Aforementioned first wiring layer of aforementioned second 
insulating property substrate and wiring layer of third which 
is arranged in surface of the opposite side and, 

Penetrating to thickness direction of aforementioned second 
insulating property substrate, second conductor bump 
groupwhich are formed, aforementioned first wiring layer and 
interlayer connection does the wiring layer of aforementioned 
third and, 

second passive element part material which consists of 
dielectric property composition or resistance composition 
which isarranged over at least between conductor bump of 
two of theaforementioned second conductor bump group, 
forms second passive element between conductor bump of 
theaforementioned two and. 

It possesses printed circuit board© which is made feature 
[Claim 7] 

stepo which forms conductor bump group of abbreviation 
conical shape on the first conductor sheet 

stepo which mounts insulating property substrate on 
aforementioned conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate ,stepo which 
penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition in periphery of the portion to which, 
aforementioned conductor bump on second conductor sheet 

contacts, the step© which forms passive element part material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , theaforementioned conductor bump 
group and stepo which opposing, mounts theaforementioned 
passive element part material 

Aforementioned first conductor sheet and aforementioned 

second conductor sheet through theaforementioned insulating 
property substrate, press doing, as aforementioned conductor 
bump group of part it contacts aforementioned 
aforementioned second conductor sheet, theaforementioned 
conductor bump group of other part contacting 
aforementioned passive element part material, with that 
aforementioned conductor bump group, stepo which forms 
passive element between aforementioned passive element part 
material, andaforementioned second conductor sheet 
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patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first wiring layer and 
step© which forms second wiring layer 

manufacturing methodo of printed circuit board which is 
possessed 

[Claim 8] 

insulating property substrate and, 

first wiring layer and second wiring layer which are arranged 
respectively in both surfaces of aforementioned insulating 
property substrate and, 

Penetrating to thickness direction of aforementioned 
insulating property substrate, first conductor bump 
groupwhich are formed, aforementioned first wiring layer and 
connects second wiring layer and, 

passive element part material which embedding makes 
aforementioned insulating property substrate, 
andaforementioned first wiring layer or between 
aforementioned second wiring layer consistsof dielectric 
property composition or resistance composition and. 

Penetrating to thickness direction of aforementioned 
insulating property substrate, second conductor bump 
groupwhich is formed, forms passive element between 
aforementioned first wiring layer or second wiring layer and 
aforementioned passive element part material and, printed 
circuit boardo whichis possessed 

[Claim 9] 

printed circuit board© where with printed circuit board which 
is stated in Claim 8, theaforementioned passive element part 
material, is inserted in end side and theaforementioned first 
wiring layer of aforementioned second conductor bump group 
and or between second wiring layer feature does 

[Claim 10] 

printed circuit board© where with printed circuit board which 
is stated in Claim 8, theaforementioned passive element part 
material, is inserted in bottom surface side and 
theaforementioned first wiring layer of aforementioned 
second conductor bump group and or between second wiring 
layer feature does 

[Claim 11] 

step© which forms conductor bump group of abbreviation 
conical shape on the first conductor sheet 

step© which mounts insulating property substrate on 
aforementioned conductor bump group 

press doing aforementioned first conductor sheet and 
aforementioned insulating property substrate .step© which 
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penetrates aforementioned conductor bump group to 
theaforementioned insulating property substrate 

Coating fabric doing dielectric property composition or 
resistance composition in portion to which,conductor bump of 
portion among aforementioned conductor bump groups on the 
second conductor sheet contacts, step© which forms passive 
element part material 

Aforementioned first conductor sheet and aforementioned 
second conductor sheet , stepo whichis mounted in 
aforementioned conductor bump group and direction 
whereaforementioned passive element part material opposes 

press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet .aforementioned 
conductor bump group contacting aforementioned second 
conductor sheet,stepo which forms passive element 
conductor bump of aforementioned part andbetween 
aforementioned passive element part material with that 

patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first wiring layer and 
stepo which forms second wiring layer 

manufacturing methodo of printed circuit board which is 
possessed 

[Claim 12] 

Coating fabric doing dielectric property composition or 
resistance composition in portion of the first conductor sheet, 
stepo which forms passive element part material 

stepo which forms conductor bump group of abbreviation 
conical shape on theaforementioned first conductor sheet and 
on aforementioned passive element part material 

On aforementioned conductor bump group insulating property 
substrate and, furthermore stepo which mounts second 
conductor sheet on that 

press doing aforementioned first conductor sheet and 
aforementioned second conductor sheet ,when it penetrates 
aforementioned conductor bump group to theaforementioned 
insulating property substrate, stepo which forms passive 
element simultaneouslybetween portion of aforementioned 
first conductor sheets aforementioned passive element part 
material, and aforementioned conductor bump group 

patterning doing aforementioned first conductor sheet and 
second conductor sheet , respective first wiring layer and 
stepo which forms second wiring layer 



13] 



manufacturing methodo 

possessed 

[Claim 13] 



of printed circuit board which is 
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insulating property substrate and, 

first wiring layer and second wiring layer which are arranged 
respectively in both surfaces of aforementioned insulating 
property substrate and, 

bump where it consists of dielectric property composition or 
resistance composition, interlayer connection 
doesaforementioned first wiring layer and second wiring layer 
in thickness direction of theaforementioned insulating 
property substrate, forms passive element aforementioned 
first wiring layer andbetween second wiring layer and, 

printed circuit boardo which is possessed 



[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention relates to printed circuit board, furthermore in 
detail, regards the manufacturing method of multilayer 
boards and that kind of multilayer board where electrical 
continuity between the wiring layer of plural was formed. 

[0002] 

[Prior Art] 

From until recently, wiring layer of plural was inserted 

between the substrate where insulating property substrate of 
plural is laminated, with so-called multilayer board, the 
method which embedding is done has been known electrical 
conductivity via and through-hole plated layer or other 
conductive member in thickness direction of substrate as 
method which interlayer connection is done. 

[0003] 

Even among those, conductor bump penetration method 
which uses printing technology ispaid attention from point of 
production step. 

Figure 39 is perpendicular cross section which shows 
production step of conductor bump penetrationmethod. 

With this conductor bump penetration method, conductor 
bump group 102 of theabbreviation conical shape and 102... 
to form on copper foil or other conductor sheet 101 with 
printing technology making use of silver paste or other 
electrical conductivity composition, this conductor bump 
group 102 and 102... on insulating property substrate prepreg 
103 and, furthermore on that another conductor sheet 104 
pile, press doing with this state with roller press , etc when 
conductor bump groupl02 and 102... it penetrates to 
insulating property substrate prepreg 103, it forms interlayer 
connection theaforementioned conductor sheet 101 and 
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between conductor sheet 104 simultaneously conductor bump 
groupl02 and 102... end side by contacting conductor sheet 
104. 

[0004] 

Various element are mounted in this multilayer board, 
conductor sheet 101 which is a outermost layer of multilayer 
board or it forms wiring layer lDla,104a as outermost layer 
respectively on 104,locks element in this outermost wiring 
layer, connection does. 

[0005] 

Because of that, outermost surface of multilayer board is flat, 
it is desirable, surface conductor bump penetration method 
profitable in pointwhich can form planar multilayer board in 
comparison with method which forms the method and through 
hole plated layer etc which form electrical conductivity via. 

[0006] 

By way, miniaturization of semiconductor part is desired 
more and more attendantupon miniature weight reduction of 
cellphone and various data terminal devices, improvement of 
degree of integration of further semiconductor part is 
necessary to that. 

[0007] 

[Problems to be Solved by the Invention] 

But, because with multilayer board which mounts 
semiconductor part an above-mentioned conventional way in 
outermost layer surface area itself of multilayer board there is 
a tendency which miniaturization is done, naturally there is a 
limit even in improvement of degree of integration. 

[0008] 

Because of that, method which imbeds portion of 
semiconductor part to the internal of multilayer board is 
proposed. 

method which is imbedded inside through hole which 
perforation is made thickness direction of multilayer board 
has been disclosed resistor or other passive element in for 
example Japan Unexamined Patent Publication Hei 5-343855 
disclosure and Japan Unexamined Patent Publication Hei 
9-214090 disclosure etc. 

[0009] 

But, there is a problem that profit does not come off 
production cost in orderwith these method, passive element 
precursor because step which is filled becomesnecessary, 
fabrication steps of entirety is many, rather labor torequire, 
inside step and through hole which perforation do through 
hole in order to imbed passive element. 
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[0010] 

As for this invention it is an invention which can be made in 
order tosolve above-mentioned conventional problem. 

Namely, as for this invention, be as little as possible degree of 
integration is high with production step, manufacturing 
method and that kind of printed circuit board of printed circuit 
board whichcan produce multilayer board where width of 
design at time of the mounting parts comes off widely are 
offered make objective. 

[0011] 

[Means to Solve the Problems] 

manufacturing method of printed circuit board of this 
invention is formed, penetrating to the thickness direction of 
first wiring layer and second wiring layer and aforementioned 
insulating property substrate whichare respectively arranged 
in both surfaces of insulating property substrate and 
theaforementioned insulating property substrate, touches with 
aforementioned conductor bump of the plural between 
aforementioned first wiring layer and conductor bump group 
and theaforementioned first wiring layer and aforementioned 
second wiring layer which connect the second wiring layer 
and embedding is done, passive element part material which 
consists of dielectric property composition or resistance 
composition whichforms passive element between conductor 
bump of aforementioned plural and, itpossesses. 

[0012] 

Above-mentioned printed circuit board is produced by 
method below. 

[0013] 

Namely, as for purine metallized substrate manufacturing 
method of this invention, press doing stepo aforementioned 
first conductor sheet and aforementioned insulating property 
substrate which mount insulating property substrate on stepo 
aforementioned conductor bump groupwhich forms conductor 
bump group of abbreviation conical shape on first conductor 
sheet,coating fabric doing dielectric property composition or 
resistance composition on stepo second conductor sheet 
whichpenetrates aforementioned conductor bump group to 
aforementioned insulating property substrate stepo 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which form passive element part 
material, Aforementioned conductor bump group and 
aforementioned passive element part materialopposing, in 
order at least for two among aforementioned conductor bump 
groups to touch with aforementioned passive element part 
material, the press doing stepo aforementioned first 
conductor sheet and aforementioned second conductor sheet 
which it mounts, form passive element at least between two 
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amongaforementioned conductor bump groups stepo 
aforementioned first conductor sheet and theaforementioned 
second conductor sheet which patterning doing, it possesses 
respective first wiring layer and stepo whichforms second 
wiring layer . 

[0014] 

In above-mentioned printed circuit board and its 
manufacturing method, aforementioned passive element part 
material to aforementioned conductor bump and between 
conductor bump may bearranged, between aforementioned 
conductor bump and aforementioned conductor sheet to be 
arranged be possible, furthermore to end side of the conductor 
bump and between aforementioned conductor sheet to be 
arranged to bepossible, in addition, It is possible to bottom 
surface side of conductor bump and between 
theaforementioned conductor sheet to be arranged. 

[0015] 

As for other printed circuit board manufacture method of this 
invention, press doing stepo aforementioned first conductor 
sheet and aforementioned insulating property substrate which 
mount the insulating property substrate on stepo 
aforementioned conductor bump group which forms 
conductor bump group of abbreviation conical shape on first 
conductor sheet, on stepo second conductor sheet 
whichpenetrates aforementioned conductor bump group to 
aforementioned insulating property substrate, Coating fabric 
doing dielectric property composition or resistance 
composition between portion towhich portion and 
aforementioned conductor bump to which theaforementioned 
conductor bump contacts contact stepo aforementioned first 
conductor sheet and aforementioned second conductor sheet 
which form passive element part material, press doing step© 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which are mounted in aforementioned 
conductor bump group and thedirection where 
aforementioned passive element part material opposes, 
theaforementioned conductor bump group contacting 
aforementioned second conductor sheet, patterning doing 
stepo aforementioned first conductor sheet and second 
conductor sheet whichform passive element between 
aforementioned conductor bump and aforementioned passive 
element part material with that it possesses respective first 
wiring layer and the stepo which forms second wiring layer . 

[0016] 

By this printed circuit board manufacture method, printed 
circuit board below is acquired. 

Namely other printed circuit board of this invention is formed, 
penetrating to the thickness direction of first wiring layer and 
second wiring layer and aforementioned insulating property 
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substrate whichare respectively arranged in both surfaces of 
insulating property substrate and theaforementioned 
insulating property substrate, is arranged over at least between 
conductor bump of two of aforementioned first wiring layer 
and conductor bump group and theaforementioned conductor 
bump group which interlayer connection do second wiring 
layer , passive element part material which consists of 
dielectric property composition or resistance composition 
whichforms passive element between conductor bump of 
aforementioned two and, itpossesses. 

[0017] 

Furthermore as for another printed circuit board manufacture 
method of this invention, press doing stepo aforementioned 
first conductor sheet and aforementioned first insulating 
property substrate whichmount first insulating property 
substrate on stepo aforementioned first conductor bump 
group which forms first conductor bump group of 
abbreviation conical shape on first conductor sheet, on stepo 
second conductor sheet which penetrates aforementioned first 
conductor bump group to aforementioned first insulating 
property substrate, Coating fabric doing dielectric property 
composition or resistance composition in gap of the portion to 
which aforementioned first conductor bump contacts stepo 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which form first passive element part 
material, aforementioned first conductor bump group and 
aforementioned first passive element part material opposing, 
press doing stepo aforementioned first conductor sheet 
andaforementioned second conductor sheet which it mounts, 
aforementioned first conductor bump group contacting 
aforementioned second conductor sheet, patterning doing 
stepo aforementioned first conductor sheet and second 
conductor sheet whichform first passive element between 
aforementioned first conductor bump and aforementioned first 
passive element part material with that on stepo^ 
aforementioned first wiring layer which formsrespective first 
wiring layer and second wiring layer , obtains first stack body. 
Coating fabric doing second dielectric property composition 
or resistance composition in gap of the portion to which 
second conductor bump contacts press doing conductor sheet 
and theaforementioned second insulating property substrate of 
stepo aforementioned third which mounts second insulating 
property substrate on stepo aforementioned second 
conductor bump group which forms the second conductor 
bump group of abbreviation conical shape on conductor sheet 
of stepo third whichforms second passive element part 
material, it penetrates aforementioned second conductor bump 
groupto aforementioned second insulating property substrate 
conductor sheet of stepo aforementioned first stack body and 
aforementioned third, aforementioned second passive element 
part material and aforementioned second conductor bump 
group opposing, press doing conductor sheet of stepo 
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aforementioned first stack body and aforementioned third 
which it mounts, aforementioned second conductor bump 
group contacting aforementioned first wiring layer, patterning 
doing conductor sheet of stepo aforementioned third 
whichforms second passive element between aforementioned 
second conductor bump and theaforementioned second 
passive element part material with that it possesses step© 
whichforms wiring layer of third. 

[0018] 

By above-mentioned method , below-mentioned printed 
circuit board is acquired. 

Namely, first conductor bump group where furthermore 
another printed circuit board of this invention is formed, 
penetrating to thickness direction of first wiring layer and are 
arranged in second surface of aforementioned first insulating 
property substrate second wiring layer and aforementioned 
first insulating property substrate which are arranged in 1 st 
surface of first insulating property substrate and 
theaforementioned first insulating property substrate, 
aforementioned first wiring layer and connects 
theaforementioned second wiring layer and. Through first 
passive element part material and aforementioned first wiring 
layer which consistof dielectric property composition or 
resistance composition which is arranged over at least 
between the conductor bump of two of aforementioned first 
conductor bump group, forms first passive element between 
conductor bump of aforementioned two, aforementioned first 
wiring layer of second insulating property substrate and 
aforementioned second insulating property substrate which 
are laminated tol st surface of aforementioned first insulating 
property substrate and wiring layer of third whichis arranged 
in surface of the opposite side and. Penetrating to thickness 
direction of aforementioned second insulating property 
substrate, it is formed, itis arranged over at least between 
conductor bump of two of theaforementioned first wiring 
layer and second conductor bump group and aforementioned 
second conductor bump group, of abbreviation conical shape 
which connects wiring layer of theaforementioned third 
second passive element part material which consists of 
dielectric property composition or resistance composition 
which forms second passive element between conductor 
bump of theaforementioned two and, it possesses. 

[0019] 

In above-mentioned printed circuit board and its 
manufacturing method, aforementioned first passive element 
and second passive element even with element of same kind it 
is good even with element of good and another kind. 

[0020] 

Furthermore as for another printed circuit board manufacture 
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method of this invention, press doing stepo aforementioned 
first conductor sheet and aforementioned insulating property 
substrate whichmount insulating property substrate on stepo 
aforementioned conductor bump group which forms 
conductor bump group of abbreviation conical shape on first 
conductor sheet, on stepo second conductor sheet which 
penetrates aforementioned conductor bump group to 
aforementioned insulating property substrate, Coating fabric 
doing dielectric property composition or resistance 
composition in periphery of the portion to which 
aforementioned conductor bump contacts stepo 
aforementioned first conductor sheet and aforementioned 
second conductor sheet which form passive element part 
material aforementioned conductor bump group and 
aforementioned passive element part material opposing, step© 
aforementioned first conductor sheet and theaforementioned 
second conductor sheet which it mounts through 
aforementioned insulating property substrate,press doing, 
aforementioned conductor bump group of part in 
theaforementioned aforementioned second conductor sheet 
contact As it does, aforementioned conductor bump group of 
other part contacting surface of aforementioned passive 
element part material, aforementioned conductor bump group, 
patterning doing stepo aforementioned first conductor sheet 
and the second conductor sheet which form passive element 
between aforementioned passive element part material,and 
aforementioned second conductor sheet with that, it possesses 
respective first wiring layer and stepo which forms second 
wiring layer . 

[0021] 

By this method , below-mentioned printed circuit board is 
acquired. 

Namely, furthermore printed circuit board of another of this 
invention is formed,penetrating to thickness direction of first 
wiring layer and second wiring layer and theaforementioned 
insulating property substrate which are respectively arranged 
in both surfaces of insulating property substrate and 
aforementioned insulating property substrate, embedding 
makes theaforementioned first wiring layer and first 
conductor bump group and aforementioned insulating 
property substrate and aforementioned first wiring layer or 
between aforementioned second wiring layer the second 
wiring layer is connected. Penetrating to thickness direction 
of passive element part material and aforementioned 
insulating property substrate which consist of dielectric 
property composition or resistance composition, it is formed, 
second conductor bump group which forms passive element 
between aforementioned first wiring layer or the second 
wiring layer and aforementioned passive element part 
material and, it possesses. 
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[0022] 

In above-mentioned printed circuit board, aforementioned 
passive element part material isgood to end side and 
aforementioned first wiring layer of aforementioned second 
conductor bump group or between second wiring layer being 
inserted. 

[0023] 

In addition, aforementioned passive element part material is 
good to bottom surface side and aforementioned first wiring 
layer of aforementioned second conductor bump group 
orbetween second wiring layer being inserted in 
above-mentioned printed circuit board. 

[0024] 

Furthermore as for other printed circuit board manufacture 
method of this invention, press doing stepo aforementioned 
first conductor sheet and aforementioned insulating property 
substrate whichmount insulating property substrate on stepo 
aforementioned conductor bump group which forms 
conductor bump group of abbreviation conical shape on first 
conductor sheet, on stepo second conductor sheet which 
penetrates aforementioned conductor bump group to 
aforementioned insulating property substrate, Coating fabric 
doing dielectric property composition or resistance 
composition in portion to which conductor bump of portion 
among aforementioned conductor bump groups 
contacts,stepo aforementioned first conductor sheet and 
aforementioned second conductor sheet which form passive 
element part material, press doing stepo aforementioned first 
conductor sheet andaforementioned second conductor sheet 
which it mounts in aforementioned conductor bump group 
and direction where aforementioned passive element part 
materialopposes, aforementioned conductor bump group 
contacting aforementioned second conductor sheet, patterning 
doing stepo aforementioned first conductor sheet and second 
conductor sheet whichform passive element conductor bump 
of aforementioned part and between theaforementioned 
passive element part material with that it possesses respective 
first wiring layer and stepo which forms second wiring 
layer . 

[0025] 

By this method , below-mentioned printed circuit board is 
acquired. 

Namely, furthermore as for other printed circuit board of this 
invention, coating fabric doing dielectric property 
composition or resistance composition in portion of first 
conductor sheet, on the stepo aforementioned conductor 
bump group which forms conductor bump group of 
theabbreviation conical shape on stepo aforementioned first 
conductor sheet which forms the passive element part material 
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[0028] 



and on aforementioned passive element part material 
insulating property substrate and, Furthermore press doing 
stepo aforementioned first conductor sheet and 
theaforementioned second conductor sheet which mount 
second conductor sheet on that, when it 
penetratesaforementioned conductor bump group to 
aforementioned insulating property substrate,simultaneously 
aforementioned first conductor sheets aforementioned 
passive element part material, And patterning doing step© 
aforementioned first conductor sheet and second conductor 
sheet whichform passive element between portion of 
aforementioned conductor bump group, itpossesses respective 
first wiring layer and stepo which forms second wiring 
layer . 

[0026] 

Furthermore printed circuit board of other another of this 
invention, consists of the first wiring layer and second wiring 
layer and dielectric property composition or resistance 
composition which are respectivelyarranged in both surfaces 
of insulating property substrate and aforementioned insulating 
property substrate, the interlayer connection does 
aforementioned first wiring layer and second wiring layer in 
thickness direction of theaforementioned insulating property 
substrate, bump which forms passive element 
theaforementioned first wiring layer and between second 
wiring layer and, possesses. 

[0027] 

This printed circuit board is produced by for example 
below-mentioned method . 

Namely, furthermore as for printed circuit board manufacture 
method of other another of the this invention, on first 
conductor sheet on stepo aforementioned bump group 
whichforms bump group of abbreviation conical shape 
making use of the dielectric property composition or 
resistance composition insulating property substrate and. 
Furthermore press doing step© aforementioned first 
conductor sheet and theaforementioned second conductor 
sheet which mount second conductor sheet on that, when it 
penetratesaforementioned bump group to aforementioned 
insulating property substrate, contactingaforementioned 
second conductor sheet simultaneously, patterning doing 
stepo aforementioned first conductor sheet and second 
conductor sheet whichform passive element between 
aforementioned first conductor sheets aforementioned 
bump^ and aforementioned second conductor sheet with that 
it possesses respective first wiring layer and stepo which 
forms second wiring layer . 

[0028] 

Because with this invention, with conductor bump penetration 
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method in middle of production step dielectric property 
composition or resistance composition coating fabric is 
designated as surface of conductor sheet, perforation it does 
through hole, labor whichis filled can exclude dielectric 
property composition or resistance composition inside 
through hole. 

As a result, just adds little step forms passive element inside 
the multilayer board in comparison with production step of 
conductor bump penetration method, to be possible, increase 
of number of production steps is held down to the minimum, 
it is possible . 

[0029] 

In addition, with this invention, embedding to designate 
passive characteristic element part material which consists of 
dielectric property composition or resistance composition as 
between conductor sheet and wiring layer which are 
laminated to insulating property substrate and this insulating 
property substrate, because passive element is formed 
between conductor bump^ conductor sheets or the wiring 
layer ^ , predetermined passive element can be built in to 
internal of multilayer board. 

Because of that, outermost layer surface of multilayer board is 
utilized widely to be possible, because many element and part 
can bemounted, degree of integration furthermore it can 
improve. 

[0030] 

[Embodiment of the Invention] 

You explain below (first embodiment ), concerning 
manufacturing method of printed circuit board whichrelates to 
embodiment of invention of this invention. 

As for Figure 1 with flowchart which shows flow of 
manufacturing method of printed circuit board which relates 
to this embodiment, Figure 2-Figure 1 5 is perpendicular cross 
section whichshows each step of manufacturing method of 
same printed circuit board in schematic. 

[0031] 

As shown in Figure 2, first to one surface of copper foil or 
other conductor sheet I (first conductor sheet ) conductor 
bump group2 of abbreviation conical shape and 2... it forms 
with printing technology makinguse of silver paste or other 
electrical conductivity composition (step 1 ). 

[0032] 

As shown next in Figure 3, in this way, conductor bump 
group 2 which wasformed and 2... insulating property 
substrate prepreg as insulating property substrate (Below, 
"prepreg " with it is insulating property substrate prepreg 
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simply. ) 3 is mounted on (step 2 ). 

Aforementioned conductor sheet 1 and prepreg 3 press are 
done with the or other method which passes between roller 
where with this state for example surface was formed with 
elastic material (step 3 ) with, conductor bump group 2 and 
2... penetrating prepreg 3, protruding it comes out to opposite 
side. 

Simultaneously with that conductor bump group 2 and 2..., 
lobe beingpushed by elastic material of roller, circle becomes 
shape whichit waited, kind of stack body 4 which is shown in 
Figure 4 is acquired. 

[0033] 

On one hand, another conductor sheet (second conductor 
sheet ) you prepare 5 separately with theaforementioned stack 
body 4, as shown in Figure 5, coating fabric doing 
composition which forms passive element on surface of one 
side of this conductor sheet 5 making use of for example 
printing technology, you form (step 1' ) passive element part 
material 6. 

As dielectric property composition and resistance composition 
or other composition which configuration do this passive 
element part material 6,for example silver paste or other way 
those which are dispersed to resin and solvent canlist powder 
and microparticle which have predetermined electrical 
property. 

Coating fabric doing this composition, passive element part 
material 6 which isformed forms dielectric layer and resistor 
layer by after coating fabric drying, functions by being 
combined with conductor sheet which configuration does 
wiring layer, as respective capacitor and resistor. 

[0034] 

It seems that is shown in Figure 6 as position which forms this 
passive element part material, you can list gap of conductor 
bump 2 and conductor bump 2 of two which is adjacent. 

Circle which is shown with Figure 6 midpoint line has shown 
external shape of conductor bump 2, circle of larger one 
shows bottom surface of conductor bump 2, piercescircle of 
smaller one in conductor sheet 5 and has shown contact 
surface of the conductor bump 2 which is applied. 

[0035] 

Furthermore, as shown in Figure 7 as modified example of 
position which isshown in Figure 6, method coating fabric of 
making rectangle which includes conductor bump 2,2 of two 
which is adjacent. As shown in Figure 8, method coating 
fabric of making the oval which includes conductor bump 2,2 
of two which is adjacent. Or as shown in Figure 9, in order to 
touch with half of the inside of side surface of conductor 
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[0040] 
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bump 2,2 of two which is adjacent, youcan list method etc 
which coating fabric is made shape whichhas cut out part of 
semicircle. 

[0036] 

When next, dielectric property composition or resistance 
composition is done coating fabric, drying,it forms passive 
element part material 6 (step 2' ). 

In this way, as shown conductor sheet 5 and stack body 4 
which are acquired, in Figure 10, passive element part 
material 6 and conductor bump group 2 and 2... it mounts 
indirection where tip opposes (step 4 ). 

When conductor sheet 5 and stack body 4 press are done by 
with this state passing between for example roller press (step 
5 ), conductor bump group 2 which to top in Figure 10 of 
prepreg 3 extends and 2... lobe is contacted by the conductor 
sheet 5 surface, as shown in Figiu-e 1 1 , interlayer connection 
between conductor sheet 1 and 5 isformed. 

Contact is formed between portion of each side surface of 
conductor bump 2a,2b of the two which is adjacent with 
passive element part material 6 simultaneously withthat, kind 
of stack body 7 which is shown in Figure 1 1 is formed. 

[0037] 

In this way, patterning doing by administering for example 
etching concerning the conductor sheet 1 and conductor sheet 

5 of top and bottom each aspect of stack body 7 which 
isacquired, it forms respective wiring pattern la and wiring 
pattern 5a, multilayer board 7a of top and bottom two layers is 
formed. 

[0038] 

In addition, wiring layer 5a,5av and passive element part 
material 6 which touch with the head of conductor bump 
2a,2b^ conductor bump 2a,2b due to fact that conductor 
sheet 5 of portion where passive element part material 6 is 
touching with this patterning is removed, unite and arebrought 
together and passive element of one is formed. 

[0039] 

Furthermore, in passive element part material contacting 6 
and this passive element part material 6,as for engaged state 
of conductor bump 2a,2b of two which configuration does 
theportion of terminal of passive element, you can think 
several modified example toother than kind of state which 
connects inside of each side surface ofkind of conductor 
bump 2a,2b which it shows in Figure 12. 

[0040] 

As shown in for example Figure 13, it is a state which 
penetrates passive element part material 6completely. 
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This is suitable to vertical cross section of arrangement which 
isshown in Figure 7. 

Or, way it shows in Figure 14, when portion of tip of 
conductor bump 2a,2b,each inside is touching with both left 
and right edges of passive element part material 6respectively, 



[0041] 

SIC. 0 15 (Cj^LfcJc^lC, ®<*/^>:?2a,2b (0 
[0042] 

mfSLm^m:ti>ti^^tzY^mt<^mxtbi>o 



[0043] 

to?5:A<bSI!im^^^)i1fil^irjf^fi)c-r^c<tA< 
[0044] 

mumtomizmisi^ti. »f*/<>^. 
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"totzi^. ^itt[cDftniiaii^)£<fi]ffl-r^ 

[0045] 



[0041] 

Furthermore, as shown in Figure 1 5, each tip of conductor 
bump 2a,2b has notpenetrated passive element part material 6 
completely, is possible to have reachedpoint where it stops in 
middle of passive element part material 6. 

[0042] 

As above detailed, because with production process of 
multilayer board which interlayer connection is done 
dielectric property composition or resistance composition 
coating fabric is designated as the surface of conductor sheet 
according to this embodiment, making use of conductor bump 
group, specially because it is a sufficient passive element is 
done the embedding perforation it does through hole, 
dielectric property composition or resistance composition 
work isunnecessary inside through hole of being filled. 

[0043] 

As a result, while step that just is added, stopping 
theadditional step in minimum forms passive element part 

material vis-a-vis the production step of conductor bump 
penetration method, it can form passive element inside the 
multilayer board. 

[0044] 

In addition, with this embodiment, embedding to designate 
passive characteristic element part material which consists of 
dielectric property composition or resistance composition as 
between conductor sheet and wiring layer which are 
laminated to insulating property substrate and this insulating 
property substrate, because passive element is formed 
between conductor bump, conductor sheet, or the wiring 
layers , predetermined passive element can be built in to 
internal of multilayer board. 

Because of that, outermost layer surface of multilayer board is 
utilized widely to be possible, because many element and part 
can bemounted, degree of integration furthermore it can 
improve. 

[0045] 

You explain below, concerning difference of degree of 
integration of semiconductor package which uses 
semiconductor package and conventional multilayer board 
which use multilayer board which relatesto this embodiment. 
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As for Figure 16 with perpendicular cross section of 
semiconductor package which uses conventional multilayer 
board, the Figure 17 is perpendicular cross section of 
semiconductor package which uses multilayer board which 
relates to this embodiment. 

[0046] 

When with conventional multilayer board connecting 
semiconductor chip 56 and power cable side wiring layer 51a, 
the resistor R and capacitor C etc are inserted, as shown in 
Figure 16, weconnect resistor and capacitor or other passive 
element 55 between wiring layer 54b which wiring layer 54a 
and semiconductor chip 56 which are connected to power 
cable side wiring layer 51a is connected,space in order to 
connect this passive element 55 becomes necessary. 

Because of that, it had become damage in order to increase 
the degree of integration. 

[0047] 

On one hand, because with multilayer board of this 
embodiment, passive element part material60 which forms 
resistor and capacitor or other passive element is arranged in 
conductor bump 52a inside insulating property substrate 53 
and between conductor bump 52b, as shown in Figure 17, 
semiconductor chip 56 justis connected to wiring layer 54b, 
can form power cable side wiring layer 51a and metallization 
which inserts passive element between semiconductor chip 
56. 

Because of that, space in order to arrange passive element 55 
in top of substrate becomes unnecessary, that much 
semiconductor package miniaturization ispossible, degree of 
integration can improve. 

[0048] 

Furthermore, this invention is not something which is limited 
in content of above-mentioned embodiment. 

[0049] 

With for example above-mentioned embodiment as for 
passive element part material it isarranged over between 
conductor bump of two which is adjacent, but conductor 
bump of three or more may contact passive element part 
material of one. 

In addition, with above-mentioned embodiment you explained 
multilayer board 7a which consists of wiring layer of 
so-called two layers where wiring layer 1 a,5a was formed to 
both surfaces of insulating property substrate of one layer as 
example, but as for being ableto use for also multilayer board 
where this invention consists of wiring layer of the three 
layers or more it is not necessary to say. 
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[0050] 

Furthermore, you can list synthetic resin seat which is 
strengthened with glass cloth and mat^ synthetic organic 
fiber cloth and mat^ or paper or other reinforcement as 
insulating property substrate which is used in order to 
penetrate conductor bump in this embodiment. 

thickness 20 - 400;mu m extent is desirable. 

Here, for example polycarbonate resin^ polysulfone resin, 
thermoplastic polyimide resin^ poly tetrafluoroethylene 
hexafluoro propylene resin, you can list poly (ether ether 
ketone ) resin or other thermoplastic resin ^ epoxy resin ^ 
bismaleimide triazine resin^ polyimide resin^ phenolic 
resin ^ polyester resin ^ melamine resin or other 
thermosetting resin ^ or butadiene rubbers butyl rubber^ 
natural rubber, neoprene rubber^ silicone rubber or other 
rubber as synthetic resin. 

[0051] 

And, formation of conductor bump of aforementioned 
abbreviation conical shape,when it forms with electrical 
conductivity composition, with printing method which uses 
for example relatively thick metal mask, can form conductor 
bump group of abbreviation conical shape where aspect ratio 
is high. 

In addition, as for height of conductor bump group of 
aforementionedabbreviation conical shape, generally, 20 - 
500;mu m extent are possible. 

[0052] 

Regarding to this invention, in specified position of for 
example copper foil or other support substrate aspect, you 
push the ball of gold or copper as motor which forms 
conductor bump group of abbreviation conical shape with 
electrically conductive metal, you can form conductor 
(element ) group of abbreviation conical shape where tip 
becomes pointed byafter that detaching. 

In addition also it is possible beforehand, to fill molten metal 
to the plate which formed recess which corresponds to shape 
of the conductor of abbreviation conical shape, to form 
conductor bump group of theabbreviation conical shape. 

Furthermore to be a little thick coating fabric to do 
photosensitive resist on support film surface as other motor, 
after forming cavity group which had recess of trapezoid 
where tip becomes pointed by exposingfrom support film 
side, to remove aforementioned support film, in this support 
film removed surface the metal film tension, plating doing 
copper s gold, silver s solder , etc it is possible to specified 
position to form the conductor bump group of fine 

«uu..«. »u«...» 
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abbreviation conical shape. 
[0053] 

In addition, regarding to this invention, you can list film or 
the metal foil etc which has mold release property as substrate 
which supports conductor bump group of aforementioned 
abbreviation conical shape, this support substrate is goodeven 
with seat of one layer, is possible to be something which 
patterning is done, shape especially is not limited. 

[0054] 

Furthermore regarding to this invention, from roll rewinding, 
heating support substrate^ and synthetic resin seat etc which 
formed conductor bump group of the for example 
abbreviation conical shape as motor which penetrates 
conductor bump ofaforementioned abbreviation conical shape 
to synthetic resin seat, it makes the resin content soft, 
metallic^ hard where for example dimension and 
deformation are little the roller of heat resistant resin make, or 
ceramic and, When pressurizing on synthetic resin side, in 
order to become deformed in the elastic roller^ for example 
aforementioned, conductor bump of abbreviation conical 
shape penetrates by passing between roller of rubber, 
multilayer board which both end sides exposes in synthetic 
resin sheet surface and becomes can be produced in 
continuous. 

[0055] 

You explain below (second embodiment ), concerning second 
embodiment of this invention. 

Furthermore, explanation is abbreviated among embodiment 
after the this embodiment, embodiment and overlap which 
precede concerning portion which is done. 

[0056] 

As for Figure 1 8 with flowchart which shows flow of 
manufacturing method of printed circuit board which relates 
to this embodiment, Figure 1 9-Figure 23 is perpendicular 
cross section whichshows each step of same manufacturing 
method in schematic. 

[0057] 

printed circuit board which relates to this embodiment is 
produced, following to the step la-^^a of Figure 18, it forms 
multilayer board 7a. 

As for this step la-6a, with same content as step 1-6 of 
theabove-mentioned first embodiment, as for step lb-'2b of 
this embodiment, composition whichforms passive element 
part material 6 "first composition 1 " with other than 
designating, it is sameas step r-2' of above-mentioned first 
embodiment. 
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[0058] 

Passing by step 1 a'-6a and step I b~2b, when kind of 
multilayer board 7a which itshows in Figure 19 acquired, 
coating fabric it does composition 2 whichforms passive 
element over with wiring layer 5b and wiring layer 5c which 
were formed to in the diagram top side of this multilayer 
board 7a, making use of for example printing technology and 
(step 7a ), it forms the passive element part material 8 kind of 
(first passive element part material) which is shown in Figure 
20. 

[0059] 

This second passive element part material 8 as 
aforementioned passive element part material 6 and 
beingsomething which forms passive element of same 
property it may be somethingwhich forms passive element of 
property which differs, but because forms passive element of 
same property on production step is profitable withrespect to 
same layer. Like Figure 20 when layer which is formed 
differs it is desirableto arrange passive element of property 
which differs. 

If for example passive element part material 6 is something 
which resistance composition which resistor R the 
configuration is done coating fabric is done, as for passive 
element part material 8 it isdesirable to make that coating 
fabric does dielectric property composition which the 
configuration does capacitor C. 

[0060] 

Like Figure 20 when second composition is done coating 

fabric, drying this second composition, forming second 
passive element part material 8, (step 8a ), you obtain stack 
body 7b. 

[0061] 

On one hand, you prepare conductor sheet 1 1 separately with 
stack body 7b, conductor bump group 12 and 12... form on 
this conductor sheet 1 1 and (step 1 c ), you mount prepreg 13 
inthis and (step 2c ), press doing, (step 3c ), you form stack 
body 14 like Figure 2L 

[0062] 

As shown stack body 7b and stack body 14 ahead, next in 
Figure 21, conductor bump group 12 and 12... it does to mount 
in direction where end side and second passive element part 
material 8 oppose, (step 9a ). 

[0063] 

After that press doing by with this state passing through the 
stack body 7b and stack body 14 between for example roller 
press (step 10a ), conductor bump group 12 and 12... the end 
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side it contacts wiring layer 5a~5b. 

After this time, conductor bump group 12 and 12... part 
(conductor bump 12a and 12 b) penetrating second passive 
element part material 8, it contacts wiring layer 5b,5c. 

conductor bump 12a and 12 b contacting with passive element 
part material 8 by penetratingthis second passive element part 
material 8, it forms second passive element, it forms kind of 
stack body 15 which is shown in Figure 22. 

[0064] 

Next patterning doing by administering for example etching 
treatment, concerning conductor sheet 11 of in the diagram 
top of this stack body 1 5, kind of multilayer board 16 which it 
shows in the Figure 23 (step 1 la ), by forming wiring layer 
11 a is acquired. 

[0065] 

Because with this embodiment, passive element of two where 
kind differs embedding is designated as in insulating property 
substrate which differs, furthermore thepeculiar effect that is 
acquired degree of integration it can improve. 

[0066] 

In addition, because with this embodiment passive element 
part material of kind which differs is formed in layer of 
insulating property substrate which differs, to paint 
composition of 2 kinds with respect to same layer, because 
labor which is divided does not catch, fabrication steps which 
is added is held downto minimum, it is possible . 

[0067] 

With (embodiment of third ) this embodiment, same stack 
body 4 as stack body 4 which is used with the first 
embodiment is used. 

[0068] 

As for Figure 24 with flowchart which shows flow of 
manufacturing method of printed circuit board which relates 
to this embodiment, Figure 25~Figure 27 is perpendicular 
cross section whichshows each step of same manufacturing 
method in schematic. 

[0069] 

printed circuit board which relates to this embodiment is 
produced, kind of stack body 4 which is shown in Figure 25 
by doing step of step ld--3d of the Figure 24 is obtained. 

Another conductor sheet 21 is prepared separately with this 
stack body 4, conductor bump 2a on the one surface of this 
conductor sheet 2 1 is pierced and first composition coating 
fabric is donein position which is applied making use of for 
example printing technology (step le ). 
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In addition this time, it pierces conductor bump 2b and 
coating fabric itis possible to position which is applied to do 
second composition. 

Above-mentioned first composition and second composition it 
is good even with composition which forms passive element 
of same kind, it is good even with composition which forms 
passive element of kind which in addition differs. 

[0070] 

When first composition you desire on conductor sheet 21, 
after coating fabric drying second composition , (step 2e ), 
passive element part kind of material it forms 22 which is 
shownin Figure 25 and passive element part material 23. 

[0071] 

After that as shown conductor sheet 21 and stack body 4 , in 
Figure 25, it mountsin end side of conductor bump group 2 
a,2b,2,2,. . . and direction where passive element part material 

22 and 23 opposes (step 4d ). 

When press it does by with this state passing through 
conductor sheet 2 1 and stack body 4 between for example 
roller press (step 5d ), conductor bump 2a contacts in the 
diagram under side of passive element part material 22, When 
conductor bump 2b contacts in the diagram under side of 
passive element part material 23, conductor bump group 2and 
2... end side contacting conductor sheet 21 simultaneously, 
stack body 24 where interlayer connection was formed 
between conductor sheet \ and kind of conductor 21 which 
are shown in Figure 26 is acquired. 

[0072] 

In this way, patterning doing by administering for example 
etching treatment, concerning conductor sheet 1 and 2 1 of 
top and bottom of stack body 24 which is acquired, kind of 
multilayer board 25 which it shows in Figure 27 (step 6d ), 
with respective wiring layer la and forming wiring layer 21a 
is acquired. 

[0073] 

According to this embodiment, because between conductor 

bump 2a and conductor bump 2b and conductor sheet 21 
passive element is formed in thickness direction of substrate, 
passive element where spreading of in the diagram horizontal 
direction of wiring layer 21a quite is small can be 
formedinside substrate. 

Therefore, because on wiring layer 21a fiirthermore various 
semiconductor element can bemounted with high density, 
peculiar effect that fiirthermore it canimprove, is acquired 
degree of integration. 

[0074] 
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[0078] 

Z(Dt^. SiJl*^gP*r 32,32 C0±®±IC^<* 
/^>:f 33a,33a A<}KJiE^*lSo 

[0079] 

c3Lr?#fc»«;te 31B (omi^^O^m 

33a,33a,33,33,-a)±lc::f' J:^U^ 34 ^Ml^^ 
CD±|ZSI]0»<*« 35 <t$««L(X^*>7^ 4f). 

<**g 35 ^0iJ^(S □-^-::^bX(DFBl(zii-r4^i: 

33a.33a,33,33,-A<:^'j:^Uy 34 ^SS 
L. *tt:/^>3^|| 33a,33a,33,33,-(D5feSffl']A< 
^f*« 35 (DTmm\zm^LXm 32 IZTrLf-cfc 
31 <t»<*ffi 35 t<DFBl*<BFBlS3gE$ 
36 A<#b*l^o 



[0080] 



Furthermore, passive element part material it is possible to 
form 22 and 23 makinguse of same dielectric property 
composition or resistance composition. 

[0075] 

As for (embodiment of 4 th ) Figure 28 with flowchart which 
shows flow of manufacturing method of printed circuit board 
which relates to this embodiment, Figure 29'-Figure 33 is 
perpendicular cross section whichshows each step of same 
manufacturing method in schematic. 

[0076] 

printed circuit board which relates to this embodiment is 
produced, copper foil or other conductor sheet 3 1 isprepared 
first, dielectric property composition or resistance 
composition coating fabric is done onthis conductor sheet 3 1 
making use of for example printing technology, (step If). 

In this way, drying conductor sheet 31 which dielectric 
property composition or resistance composition coating fabric 
is done, (step 2f ), you obtain conductor sheet 3 1 A where 
passive element part kind ofmaterial 32 which is shown in 
Figure 29 and 32 was formed. 

[0077] 

conductor bump group 33 of abbreviation conical shape 
which consists of for example silver paste or other electrical 
conductivity composition making use of for example printing 
technology and 33... forming on surface which formed 
passive element 32,32 of conductor sheet 31 A next (step 3f ), 
you obtain kind of conductor sheet 31 B which isshown in 
Figure 30. 

[0078] 

This time, passive element part material conductor bump 
33a,33a is formed on top of 32 and32. 

[0079] 

In this way, when on conductor bump group 33 
a,33a,33,33,... of conductor sheet 31 B which isacquired 
prepreg 34 furthermore it mounts another conductor sheet 35 
on that and (step 4f ),press it does with or other method which 
with this state passes through conductor sheet 3 1 Bs prepreg 

34, and conductor sheet 35 between for example roller press 
(step 5f ), conductor bump group 33 a,33a,33,33,... penetrates 
prepreg 34, end side of conductor bump group 33 
a,33a,33,33,... contacting under side of the conductor sheet 

35, between of conductor sheet 31 and kind of conductor 
sheet 35 which are shown in Figure 32 is acquired stack body 
36 which interlayer connection is done. 

[0080] 

In this way, concerning conductor sheet 31 ,35 of top and 
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31,35 {z-Di^xmxitoLy^y^mmiz^^)^^^ 

-=->^t^t(7.'rvy 6f). m 33 iZTjkLtz^O 

u^mm 37 f}mm^*ii>o 

[0081] 

:^mmmmv\t. ssis^SBtt 32 ^mi^y^> 
33 t^^mtmmttjiio 

[0082] 

*fc.**M^Sl::ckn(±\»<*/<>::^ 33a <t 
31,33 <!:a)rB^r'«fficD»$:^fS]icSij]* 

^^ff^^SLTl^'50r^ie^il 31a,35a (DH* 
Lfc*<or . iSl^li 31a,35a ±IC(±Mf3^ffl* 
[0083] 

5 ommwmm 34 li^nM^^i^^^:^ 
□-^•v— hr*fcy. n 35-11 38 i±iB]Siit:S'a 



[0084] 

icfi. 41 ^mmu CCD 

»f*t5 4l cD±lc^J^liEPHaflrTl3ctUi^mi4 

•^n 42,42,-=^}KjiEL(Xx*v:^ ig). ;:fel^r*ctl 

b/N*>3f^ 42,42,-$|EiiLT(Xi^*v:^ 2g). @ 
35 [ZTf^Uz^otm^WL 41A ^t#So 



[0085] 

mz^ m 36 lc5^Lfccfe9l3»<*ffi 41 (D/O:;^ 

l¥42,42,-(7)±lC$6^t14»*r:^U^U^'^43 

v:} 3g)o 

[0086] 



bottom each aspect of the stack body 36 which is acquired 
when patterning it does with for example etching treatment 
(step 6f ), thekind of multilayer board 37 which is shown in 
Figure 33 is formed. 

[0081] 

Because with this embodiment, passive element part material 
32 is arranged in bottom surface side of conductor bump 33, 
connection with conductor bump 33 becomes secure. 

In addition, because thickness of passive element part 
material 32 is beginning andending and fixed, capacity of 
passive element is designated as those of anticipated value, 
peculiar effect that is acquired it becomeseasy. 

[0082] 

In addition, according to this embodiment, because between 
conductor bump 33a and the conductor sheet 31,33 passive 
element is formed in thickness direction of substrate, passive 
element where spreading of in the diagram horizontal 
direction of wiring layer 31 a,35a quite is small can be 
formedinside substrate. 

Therefore, because on wiring layer 31 a,35a furthermore 
various semiconductor element can bemounted with high 
density, effect that furthermore it can improve, isacquired 
degree of integration. 

[0083] 

As for (embodiment of 5 th ) Figure 34 with flowchart which 
shows flow of manufacturing method of printed circuit board 
which relates to this embodiment. Figure 35-Figure 38 is 
perpendicular cross section whichshows each step of same 
manufacturing method in schematic. 

[0084] 

printed circuit board which relates to this embodiment is 
produced, you prepare the copper foil or other conductor sheet 
41 first, bump group 42 of abbreviation conical shape and 
42... youform on this conductor sheet 41 and making use of 
composition which forms dielectric property composition or 
resistance composition or other anticipated passive element 
with for example printing technology (step Ig ), next these 
bump groups 42 and 42.. .drying, (step 2g ), you obtain kind of 
conductor sheet 41 A which is shown in Figure 35. 

[0085] 

As next, shown in Figure 36, bump group 42 of conductor 
sheet 41 and 42... on insulating property substrate prepreg 43 
and, furthermore another conductor sheet 44 is mounted on 
that (step 3g ). 

[0086] 
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LA^-S^lcccDtitglT'^ftlfi 41A. :f'j:fu^7* 

4g). 42,42,-A<$6i^11»*t3''J3fuy 
43 (cKa-r^i:I^IB#lC/^>^||42,42.-(D5feS»ffi 
fflA<^<*t5 44 icaSLTil 37 iC^LfcJ:^^? 
fIIB»<*«41 ^»<*tti44i:<DFBl-e@FBlli«S*^ 



[0087] 

C5L-C»f)4xfc«B**:45 ©±T=&aicEI6$ 
+ifc3if*«i 41,44 (ci5'JK.I*x.v^>^/5Eia$Jf6 

•v:^5g). g| 38 iC^pLfcJc-J^fia^B 41a,44a 
iil^JUBlitttltz^m^ 46 

[0088] 

So 

[0089] 

GND ffi^^i^SPlcff^/S^tifcii^lcii.^cD 

[0090] 
[0091] 

[S6BSa)^m] 



After that when press it does conductor sheet 4 1 prepreg 
43^ and conductor sheet 44, with the or other method which 
passes through between for example roller press with this 
state (step 4g ), when bump group 42 and 42... penetrates to 
insulating property substrate prepreg 43, bump group 42 
and42... end side contacting conductor sheet 44 
simultaneously, stack body 45 where interlayer connection 
was formed aforementioned conductor sheet 41 and kind of 
between the conductor sheet 44 are shown in Figure 37 is 
acquired. 

[0087] 

In this way, patterning is done and with or other method 
which administers for example etching treatment to conductor 
sheet 41,44 which is arranged on top and bottom each aspect 
of stack body 45 which is acquired (step 5g ), multilayer 
board 46 where kind of wiring layer 41 a,44a which is shown 
in Figure 38 was respectively formed is acquired. 

[0088] 

Because with this embodiment, bump itself configuration is 
done with dielectric property composition or resistance 
composition, after multilayer board completion bump itself it 
functions as capacitor C and resistor Ror other passive 
element. 

Because of that, furthermore degree of integration it can 
improve. 

[0089] 

substrate built-in resistor which is stated in each embodiment 
which thedescription above is done (resistor which was 
formed inside substrate by coating fabric * printingof resistor 
composition ), substrate built-in capacitor (capacitor which 
was formed inside substrate by coating fabric * printingof 
capacitor composition ) is usable as whatever resistor^ 
capacitor of electrical circuit which is formed on printed 
circuit board, but whenit was formed to especially power 
supply terminaU GND terminal terminal area, possibility 
where terminal position is modified with design change of 
semiconductor device which is mounted in substrate is low, 
especially effective. 

[0090] 

In addition, as for passive element which is connected to these 
terminal because tolerance of characteristic variation is wide, 
execution of this invention especially is effective. 

[0091] 

[Effects of the Invention] 

According to this invention, because with conductor bump 
penetration method in themiddle of production step dielectric 
property composition or resistance composition coating fabric 
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[HI] 
[112] 

[US] 

Xig^^^LfcfiKBfaST'fcSc 
[114] 

Xg^S^LfcSKBfffiST'fc^o 
[05] 

xfI^^LfcSK»f®0T*fe^o 
[116] 



isdesignated as surface of conductor sheet, perforation it does 
through hole, the labor which is filled can exclude dielectric 
property composition or resistance composition inside the 
through hole. 

As a result, just adds little step forms passive element inside 

the multilayer board in comparison with production step of 
conductor bump penetration method, to be possible, increase 
of number of production steps is held down to the minimum, 
it is possible . 

[0092] 

In addition, with this invention, embedding to designate 
passive characteristic element part material which consists of 
dielectric property composition or resistance composition as 
between conductor sheet and wiring layer which are 
laminated to insulating property substrate and this insulating 
property substrate, because passive element is formed 
between conductor bump> conductor sheets or the wiring 
layer* , predetermined passive element can be built in to 
internal of multilayer board. 

Because of that, outermost layer surface of multilayer board is 
utilized widely to be possible, because many element and part 
can bemounted, degree of integration furthermore it can 
improve. 

[Brief Explanation of the Drawing(s)] 
[Figure 1] 

It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to first embodiment. 

[Figure 2] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 3] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 4] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 5] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 

embodiment. 

[Figure 6] 
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It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 7] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 8] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 9] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 10] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 1 1 ] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 

embodiment. 

[Figure 12] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 13] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 

embodiment. 

[Figure 14] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 15] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the first 
embodiment. 

[Figure 16] 

It is a perpendicular cross section of semiconductor package 
which uses conventional multilayer board. 
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[Figure 17] 

It is a perpendicular cross section of semiconductor package 
which uses multilayer board which relates to the first 
embodiment. 

[Figure 18] 

It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to second embodiment. 

[Figure 19] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment. 

[Figure 20] 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment. 

{Figure 21 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment. 

{Figure 22 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 
embodiment. 

{Figure 23 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the second 

embodiment. 

{Figure 24 } 

It is a flowchart which shows flow of printed circuit board 
manufacture method of relating to embodiment of third. 

{Figure 25 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of third. 

{Figure 26 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of third. 

{Figure 27 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of third. 
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{Figure 28 } 

It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to embodiment of 4 th. 

{Figure 29 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 30 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 31 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 32 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 33 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 4 th. 

{Figure 34 } 

It is a flowchart which shows flow of manufacturing method 
of printed circuit board whichrelates to embodiment of 5 th. 

{Figure 35 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 

{Figure 36) 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 

{Figure 37 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 

{Figure 38 } 

It is a perpendicular cross section which shows production 
step of printed circuit board which relates to the embodiment 
of 5 th. 



Page 36 Paterra Instant MT Machine Translation 



JP2001168491A 



2001-6-22 



[1139] 

1 

la 



3 
5 

5a 
6 

Drawings 



I 



« IE 



ft » I 2- 



J ' 



{Figure 39 } 

It is a perpendicular cross section which shows step of 
manufacturing method of conventional printed circuit board. 

[Explanation of Symbols in Drawings] 

1 

conductor sheet (first conductor sheet ) 
1 a 

wiring layer (first wiring layer ) 
2 

conductor bump 
3 

prepreg (insulating property substrate ) 
5 

conductor sheet (second conductor sheet ) 
5a 

wiring layer (second wiring layer ) 
6 

passive element part material 
[Figure I] 
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[Figure 12] 



[1113] 




[1114] 




[Figure 13] 



[Figure 14] 
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[Figure 15] 
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{Figure 31 } 
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{Figure 3 9 } 
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